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MINING AND MECHANICAL ENGINEERS. 



I.— GENERAL INDEX. 

VOLS. I. TO XXXVIII.— 1852 to 1889.' 



Explanations. 



The Roman Letters refer to the Number of the Volume, and occasionally to 
the Number of the Page of Prefaces and Appendices, thus, p. viii., or pp. v.-xiv. ; 
or to the Number of the Appendix, thus, app. ii.; and the Arabic Numerals to the 
Number of the Page. 

The — at the beginning of a line denotes the repetition of a word ; and in the 
case of Names, it includes both the Christian Name and the Surname. 

Discussions are printed in italioi. 



A. 



Abatement of smoke, xxxi. 175, 191-193. 

Abbot safety-lamp, xi. 160. 

Abbot's Cliff, shaft, xxxii. 5. 

Abbotsbury, iron-ore deposit, xxxv. 139. 

Abbotsroyd colliery, New Zealand, 
xxxv. 204. 

Abdy coal-seam, v. 232, 233 et seq. 

Abel dynamite shells, xxxiL 57. 

Abel, Sib Fred. , inflammability of coal- 
dust, xxxiv. 251, 252. 

— , quoted, xxxi. 145, 146 ; xxxiii. 14. 

Abendstern, Klimmen, boring, xxvi. 23, 
24, 25 ; section, 22. 

Aberaman colliery, explosion, xxxiv. 303. 

, ventilating-fans, xxvi. 154 et seq, 

Aberdare, xxxi. 177, 179, 191. 

Aberdaw, xxv. 83, 8S, 

Abnormal structure in anthracite, xxxv. 
abs., 57. 

Abrud river, xxxv. 82, 87. 

Abrudbanya, xxxv. 83, 89, 90. 

Abstraction of explosive gas from coal- 
mines, xvui. 151, 153, 167-162; plates 
xl.-xli. 

Abstracts of foreign papers, xvi. 1-2 ; 
xxxi. 75-76 ; and end of volumes xxxi.- 
xxxviii. 

papers, proposed, xii. 145. 

proceedings, viii. 173-174. 



Abyssinia, south, geology, xxxvi. abs. 9. 
Acadia coal-seam, analyses, xxvii. 232. 
, section, xxvii. 231. 

— colliery, xix. 125, 126, 130, 131. 

— mines, Londonderry, Nova Scotia, 
xxvi. 77. 

Acadian Chabcoal Ibon Co., quoted, 

xiv. 22. 
Acadian ironworks, xix. 122. 

— series, xxxi. 155. 

Accidents, iv. 298, 302, 303 ; ix. 62 ; x. 
19-20; XV. 255, 271-281; xviii. 180; 
xxiii. 233. 

— , anthracite-mines, xxxi. 184. 

— , Belgian mines, xiv. 40. 

— , , regulations concerning, xxxiv. 

277-278. 

— , fire-damp, xxxiii. abs. 40, 67. 

— , gunpowder, xxxiii. 4 ; abs. 101. 

— , proportion in East Somersetshire coal- 
field, iv. 200-201. 

— , steam apparatus, xxxiii. abs. 98. 

— , Warora colliery, xxxviii. 133-137. 

— , winding, xix. app. i. 18 et seq, ; xxix. 
202-203, 215. 

— in blasting, xx. 222. 

British collieries, xxxii. app. 4-12. 

collieries, xxvii. 284 ; xxxv. 72 et 

^eg., 207, 212-213. 



* The aecoTid editions of vols. i. and ii. have been indexed. 



GEXERAL INDEX TO TRAXSACTIOXS. 



AccidenU in miiMm. xv. 53-54. 2H5 ; xxv. 
1(12 194; xxviii. 198; xxxi abs. 1. 2. 
3, 6. 36; XXXV. 241 242 ; xxxviiL 30, 

271. 

, finit re*;r>rdc*l, xv. 191. 

— , hea/bi of enquiry into, i. 236. 

— - - , prevention, i. 15-18; v. 228-229. 
— - , Pnuwia, xxvii. 50, 58 ; xxxiL 

zim. 23. 

, Uble from 1743 and from 1800, 

i. 292. 
pit-nhafU, X. 84-85, 93. 

— - ujfing electric apparatun, xxxi v. 15- 

Wentphalian c^ial- mines, xxxvi. abs. 
17. 

— to winding-rrnies, xxxv. abs. 5. 
A'xxiunts, annual making up, ix. 234. 
Afxmmulators, Cuvelier safety-lamp lock, 

xxxvi. 52-53 ; plate viii. 

, elei;trical, xxxiv. 60-62. 

, hydraulic riveters, xviii. 12, 16. 
Accuracy of planimeter, xxxii. abs. 79. 
AiiHAni), Kr>., quoted, xxxii. abs. 82. 

, safety-cage, xxxvii, abs. 70. 
Acheron river, coal-seam, analysis, xxxv. 

198, 

— --, - -, section, xxxv. 198. 

Acid tnoisture, elFect on iron-wire, viii. 
179, 180. 

— water in ('ape Breton coal mines, xxvi. 
56 f'f Mff/. 

Acids, action on cement, ix. 69, I4iietfieq. 
Acklington dyke, xxv. 55. 
A(!KKovi), Wm., Ackroyd & Best safety, 
lamp cleaning machine, xxxvii. 121- 
122 ; plate xxix. 
Acomb, xxiv. 76, 77, 82. 

coal, xxxiii. 127, 136; xxxvii. 12. 
- colliery, xxviii. 3-4. 

— , lightning in disused shaft, xxx. 41. 
Acn; coal and limestone, xxxvii. 13. 
Act of Parliament for general drainage, 

proposed, v. 162, 163. 
A(3tion of acids on cement, ix. 143 et 

mine water, iv. 273-274, 276, 279- 
281. 

zinc in boilers, xxxii. abs. 10. 
Adalbert mine, Przibram, xxxv. 226. 

— ~ shaft, IVzibram, xxxiii. abs. 11. 
Adamh, Mark, quoted, xxxiii. 81, 82. 

A DAMS, Thoh. , direct-acting spring safety- 
valve, xxi. 285-286 ; plate xlvi. 

Apamh, W. H., quotea, xxxii. abs. 84; 
xxxiv. abs. 25. 

Apamh and Brown, quoted, xxx viii. 89. 

AnAMSON, — , quoted, xxxvii. 222. 

Ai>AM80N, Daniel, quoted, xxiv. 26; 
xxix. 92. 

— » apj)lication of cmmterhcUancing and 
exfttviaion to mfiding-enginesy xxv. 208- 
209.210-211. 

— , Lhicof w.'iAm' ironstone ^ xxiv. 158- 
162, 163. 



Adcock rack and pinion, xxL 271-272. 

Adderbury, Oxford, xxxv. 123. 

— , — , iron-ore output, xxxv. 124. 

Addison pit, Towneley, direct-acting en- 
gine, XV. 157 et Jteq.; plates xxiL-xxiv. 

Adelaide colliery. Bishop Auckland, 
working broken, xvi. 110. 

, , surveys, xx. 92. 

Adelsberg grotto, iv. 92, 94>95, 102-105; 
views, iv. 106. 

Aden, earthquakes, xxxviL 56. 

Adgarley iron -mines, xxxiv. 92-93 

Adie miners' dial, xx. 25. 

Adite, xviu. 174, 177-178. 

Admission of air to coke^vens, system 
of, viii. 1181 19. 

colliery engineers, xxiii. 66. 

non-members, viii. 19-20, 85. 

— to meetings of underviewers and 
overmen, xi. 211-212. 

visitors, xi. 225. 

Adrianople, iii. 69. 

Advance in mining, etc., since 1876,xxxiL 

abs. 33. 
Advertising of Transactions, iii. 235 ; iv. 

262. 
Aerial wire-rope tramways, xxxv. abs. 

70-71. 

Aetites, xxv. 63. 

Afghan frontier, minerals, xxxiv. abs. 17. 

Africa, coal, xxxvii. abs. 63, 78. 

— , copper deposits, xxxiv. abs. 60. 

Afterdamp, in experiments with coal- 
dust, xxxiv. 243. 

Age and formation of coal, viii. 107, 185 ; 
xi. 163. 

— of Antrim iron-ore deposits, xxx. 
112-113. 

boilers, xxx. 82. 

coal, vi. 23, 38 ; xxx. 19. 

gold-bearing rocks, xxxi. 165-161. 

hiematite-deposits, xxviii. 137-142; 

xxxi. 229-230. 
Huelva pyrites-deposits, xxxvii. 29, 

45, 49-50. 

Nova Scotian gypsum, xxx. ^53-54. 

Pennsylvanian coal-field, xiii. 99- 

100, 157, 163-165. 

Tkvibuli coal, xxxvii. 99. 

Agecroft colliery, endless chain, xv. 

90. 

, pumping-engine, xv. 22-23. 

Agent to Duke of Northumberland, ix. 

240. 
Agglom^r^js de St. Vaast, xxvii. 175. 
Agnes pit, xxviii. 128. 
Agriculture, xxii. 51-52. 
Agricultural Survey of Dumfries, quoted, 

viii. 159*160. 
Agriculturists, xxi. 243. 
Aguillon, L., quoted, xxxi. abs. 7, 14, 

17 ; xxxii. abs. 6. 
AoniLLON AND Pbrnolet, report on 

English fiery mines reviewed, xxxi. 5- 

27 ; plates i.-xi. 
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Aid colliery, section, xi. 107-108. 

— crag, xxviii. 4. 

colliery, xxii. 122. 

; boring, 125-126. 

Aiket muir boring, section, xi. 67. 
Air, density m circulation, increase of, i. 

145 ; vu. 115, 129, 185. 
— , quality necessary to support life, ii. 

44. 
— , system of admission to coke-ovens, 

vui. 118, 119. 

— as a non-conductor, xxxii. 175, 178. 

— Balloon pit, section, xxvii. 97. 

— blast in coal-cleaning, xxxi. abs. ] 1 ; 
xxxvii. abs. 45. 

— ore-dressing, xxxvi, abs. 22. 

Air-breathing apparatus, xxxi. 133-134. 
Air-changes in upcast shafts, iv. 203. 
Air-compressing machinery, xxii. 20-22, 

30-36, 71-79 ; xxviii. 43. 

, Anzin, xxvu. 269, 271-272. 

, Belgian mines, xxvii. 180-181. 

, Hurd and Simpson, xxiii. 109- 

110; plates xx!xi. -xxxiii. 
, loss of pressure, xxxi. abs. 28- 

29, 31. 
, lubricated with light mineral 

oils, xxxviii. 3-12. 
, patents for, xxv. app. ii. 18- 

19. 
, Ryhope colliery, xxi. 73-82, and 

plates xiv.-xxii. 
, St. Vaast, Belgium, xxi. 199- 

218 ; plate xxxiii. 

— — — , Skelton Park mine, xxxi. 

105-107. 
Air-condenser, xxix. 77-78. 
Air-coursing, vii. 31 et seq., 62 et seq., 105 

et seq. 
Air-crossings, vii. 14, 36. 
, SouUi Wales collieries, xxxi. 15 ; 

plate i. 
Air-currents, effective area, xxxii. abs. 

18-21. 
in mines, determination of velocities, 

X. 207-239, 241-242, 249-251. 
, experiments on resistance, 

xxxviii. 205-218 ; plates xi. -xxiii. 
upcast shafts, heated, xiii. 53-56. 

— distributors, in coke-ovens, ix. 36, 
40,45. 

— engines, v. 114; xxxvi. 143. 

' , regenerators, xxxiii. abs. 88. 

— expansion, i. 84-85. 

Air-feed drill, Jeffrey, xxxviii. abs. 23. 
Air-friction, in ventilating-fans, xxxii. 

29 et 8eq,f 116 et seq.; plate vii. 
, loss of power from, xxxi. 94 et seq., 

238 et seq. 
Air-heading, South Staffordshire, x. 186- 

187. 
Air-heaters for blast-furnaces, xxxiii. abs. 

89-90. 
Air-jigs, ore-dressing, xxxvi. abs. 20. 
Air of mines, moisture, xxxviii. abs. 34. 



Air of mines, physical state, iv. 8 et seq., 

203 et seq. 
— pressure, i. 87. 

applied to purify coke, xxii. 12-13. 

Air-pump, in expansive pumping-engine, 

xxiii. 6-7 ; plate viii. 
Air-pumps, iv. 292. 
Air-receiver, Ryhope, explosion, xxxii. 

179 ; xxxvi. 3-4. 
, — , — , report, xxxvii. 197-217 ; 

plates xli.-xlix. 
Air-resistance, i. 97-102. 
Air-return, xii. 131. 
Air-splitting in mines, iii. 114-147, 331 

et seq. ; vi. 163 ; vii. 14 e^ seq., 36 et seq., 

44 et seq., 62 et seq., 105 et seq., 112- 

113; X. 139-140, 141, 164; xii. 95 et 

seq. ; xiii. 6 et seq. ; xix. 34-35. 
, none in Yorkshire collieries, xvii. 

112. 
Air- trows, x. 187. 

Air-trunk, diagram of, ii. 72 ; plate vi. 
Air-velocity in pipes, formulae for, iii. 

207-211. 

short tubes, iii. 82 et seq. , 349. 

Air vessels in pumping-engines, xxi. 92 et 

seq., 115-121, 154-157; plates xxvii. - 

xiix.** 
Air-ways, relative ventilating power of, 

xxxui. 93-94, 97-99. 
, specific resistances of, in mines, iii. 

154 et seq., 185 et seq. 
, Springwell colliery, xiii. 10, 11, 48- 

50, 104-105 ; diagrams, facing 48. 
AiREY, Sib G. B., letter on density of 

the earth, iii. 58-59. 
Airless water in boilers, xv. 7 et seq. , 43 

et seq. 
Airtight coal-bunkers, xxv. 123 et seq, 

178 et seq. 

— dress, ii. 86 et seq. 

AiTA, Dr. Luigi, quoted, xxvii. 3 et seq. 

AiTKEN, Henby, coke-ovens, Almond 
ironworks, xxiv. 97-99 ; plates xviii.-xx. 

— , extraction of oil and ammoniacal 
liquors in coking coal in ovens, xxix. 
81-84, 192-194, 195-166; plate v. 

— , inclination of boreholes, xxix 192. 

Aix la Chapelle, experiments with coal- 
dust, xxxiv. 232 ; xxxvii. abs. 82. 

Akeld, XXX. 122, 123. 

Alabama coal and iron, xxxiii. abs. 65. 

— coal-fields, xxxiv. abs. 23-24. 
Alabaster, xxx. 57. 

Alais coal-field, xxxv. abs. 31. 

— , map of, V. 27. 

Alarm-whistle-float, TumbuU, xi. 30, 

49. 
Alaska, cannel coal, xxxviii. abs. 19. 
Alaverdy copper-deposits, xxxv. abs. 9. 
Albert, late Prince Consort, xi. 99. 
Albertite, xxiii. 168. 
Alberts, C, quoted, xxxvii. abs. 78. 
Albion mines, xix. 123-125, 126, 127, 130, 
131 ; xxxi, abs. 7. 
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Alby. — , qnoCed, xxxviL alia, M. 
.\i.i>is« PBi>r. W. S., inUnuU Mtnm in 

cvliuilrical and ■pherical tUuDM, zxxiL 

461-213, -221-222. 
~» ItHifkMi retUQattmfj'fan^ xxviL 11^115. 

. mathematical thmy c^ Amsler 

planimeter, xxviiL 211-215. 
AKlwarke main colliery, experimenta 

with Roatledge-Johnxrm nafetjr-lamp, 

xxxiv. 187, 189. 
Alkxakff, v., quoted, xxxvii. aba. 92^-94. 
Alexander coal-ieama, section, xxviii. 57. 
Alkxandbe ventilating-fan, xxxvi. aba. 

46. 
Alexandria and Cairo railway, viii. 74, 
Alfreton blast-fnmacea, waate of foel, 

ix. 136-137. 
AuiER furnace, xiiL 135. 
Algeria, iron-ores, xxxiv. abs. 13. 
Alijasah, Anatolia, iii. 63. 
Aliustrel, xxxvii. 29. 
Allan, Ireland, bog of, xii. 34. 
ALLAN,JoHN,pyrites-dep<»sitiiof province 

of Huelva, xxxvii. 27-44 ; plates ii.-iv. 
AUanshaw colliery, broken workings, 

xxxi. 16 ; plate li. 
Alleghany coal-field, iv. 133 ; xii* 32. 
Allendale, xxxiv. 128, 129, 130; general 

sections, 136. 
— - mines, xiii. 195, 196, 198. 
Allenheads, section, xiii. 186; xviii, 178. 

- mines, temperature oljservations, xxxi. 
66,71,72. 

Allen's Close, xxviii. 4, 5. 

(Jreen colliery, pumping-enginc, xv. 

22, 23, 141. 
Allenshead, xxviii. 4, 5. 
Allerby borehole, xxxiii. 129. 
AUerdean coal, ix. 203; xxxvii. 13. 
• - colliery, xiii. 73. 
, west pit, plan of steam -jots, i. 238 ; 

plate xiii. 
Allhallows collierv, xxxiii. 132, 133, 140, 

142; section, 149. 
Alliance electric machine, xxxiv. 18. 
Allier coal-measures, xxxvi. abs. 10. 
Aluhcn, T., quoted, xix. 194, 197; xxi. 

2:)4. 
Allowance of firing, xv. 213. 
Alluvial gold, xxxi. 161-163. 
Almaden, mines and works, xxxviii. abs. 

53, 54. 

— quicksilver-mine, xxxii. abs. 50 ; 
xxxviii. abs. 8. 

Almerian lead-ores, xxxiii. abs. 37. 
Almond ironworks, Falkirk, coke-ovens, 

xxiv. 97-99 ; plates xviii.-xx. 
Alnwick, synopsis of strata, xxxvii. 13. 
Aloe ropes, xxxi. al)8. 23. 
Alonsos branch railway, xxxiii. 228. 
Alosno copper-mines, xxxiv. abs. 63. 
Alpes maritimes, manganese-deposits, 

XXXV. abs. 42. 
Alphabetical list of collieries, ii. 284-287 ; 

alistract of, iii. app. 1 -8. 



Alps, perforation of, xxxiL 

— 9 Slmplon toniiel, temperature, xxxL 

aba. 44. 
— , Taaem, gold-diatiiet, xxii aba^ 38. 
Alaatia, petroleum-dcpoaita, xxxir. aba. 

67. 
Alston, xxiv. 75-77, 80-82, 13l<137, 145 ; 

section, 133-134. 
— , anthracitic coal near, xxxriL 124. 
AUton moor, xiii 114, 190, 191, 193-196; 

xiv. 45; xviiL 165-167, 173, 177 ; xxxi 

218; xxxiv. 128-130; general section, 

136. 
Altenwald colliery, ironsmniorts, xxxvii 

1.37- 1.39. 
Alteration of bye-laws, xxi 82 ; xxxviii 

76a, 76b, 183-185. 

rules, xxi 82 ; xxvi 131, 144. 

iron-ores, xxxv. 147-149, 150-156. 

limestone, xxvii 74, 76-77, 78, 84. 

Alternating-current machines, xxxiv. 17 

e/ teq. 
Altwasser coal, analysis, xxxvii. aba. 3. 
Alum shales, xxxii. 52. 

— works, xxxi 56-57. 
Aluminium safety-lamp, ix. 255-256. 

— wire-gauze, for safety-lamps, xi 178- 
179. 

Alvensleben coal-seam, section, xxviiL 
56. 

Alwinton, xxx. 125, 126. 

Amadou smoke, air-velocity determina- 
tions by, x. 212-213. 

Amalgamation of gold, xxxi 165-167; 
xxxv. 86, 91. 

mining institutes, xviii. 29, 32-33 ; 

xxxv. 24.3, 

— with Mining Association of Great 
Britain, xxxvi. 178. 

Amandus Flache silver-mines, xxxvi 
abs. 37, 38. 

— silver-lode, xxxvii. abs. 2. 
Amasserah mines, iii. 66. 

— coal, iii 69. 
Amble harbour, ii. 125. 
Amhonychia Trifon, drawing, ix. 189. 
Ambulance, Fitzwilliam, xxxvii. 260. 

— classes, xxxi 134. 

America, coal-measures and oil-produce, 
XXV. 101, 145175; plates xfii-xlix ; 
xxvi 28, 31. 

— , Central, coal and iron, xxxv. abs. 32. 

— , coal and iron production, iv. 125. 

— , coal production, vi. 67. 

— , coke, xxxv. abs. 37. 

— , English coal used, x. 41, 60. 

— , Illinois, coal, xxxv. abs. 32. 

— , Leadville, ore-deposits, xxxv. aba. 7. 

— , Louisiana, quicksilver, xxxv. abs. 41. 

— , Massachusetts, metamorphic coal- 
deposit, xxxv. abs. 40. 

— , natural gas, xxxvii. abs. 57-58. 

— , Nebraska, coal, xxxv. abs. 40. 

— , New Brunswick, antimonx , xxxv. aba, 
24. 
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America, North Carolina, coal-fields, 

XXXV. abs. 26. 
— , Punta Arenas, coal, xxxvii. abs. 45. 
— , South, coal production, xxxvii. abs. 

78. 
— , St. Louis tunnel, ventilation, xxxii. 

abs. 63. 
— , Tennessee, coal and iron, xxxv. abs. 8. 
— , Utah, iron, xxxv. abs. 49. 
American borin? system, xxxv. 225. 

— borings, results, xxxviii. abs. 45. 

— collieries, fire-damp explosions, table, 
xxxi. 87. 

— lignites, xxv. 169. 

— minins and metallurgy, statistics, 
xxxii. abs. 33-35. 

— pumping-engines, duty of, xxi. 139. 
Ammonia from coke-oven gases, xii. 217 ; 

xxxii. abs. 44. 
Ammoniacal liquors, extraction of, in 
coke-manufacture, xxix. 81-85, 192-197; 
plate V. 

— products of coking, xxii. 5-6. 
Ammonite zones, xxxv. 110, 113, 138, 141. 
Ammonites-8emico8tatu8 zone, xxxv. 109 ; 

section, xxxv. 145. 
Ammonium sulphate, manufacture, xxii. 

5, 6. 
Amperemeter, xxxiv. 56-57. 
Amsleb planimeter, mathematical 

theory of, xxviii. 211-215. 
Amsterdam canal, xxxv. 229, 232. 
Amur! limestone, xxxv. 175. 
Anemia, miners, xxxii. abs. 52. 
Analyses, ankerite, xiv. 18 ; xxvi. 78. 

apatite, Canada, xxxvii. abs. 37. 

basalt, XXL 254. 

— , Antrim, xxx. Ill, 

basic-sla^ France, xxxvii. ab'B. 31. 

bauxite, JFrance, xxxvii. abs. 4. 

blanquillo, xxxvii. 34. 

blast-furnace charges, Denain, xxvii. 
261. 

gases, ix. 137. 

brine, xiii. 18. 

cannel, iii. 17. 

cast-iron, iv. 135 ; xi. 22. 

chalk, xiii. 126. 

cinder, Haswell, iii. 23 ; xii. 200. 

clay, xiiL 221. 

— , Berry, xxxvii. abs. 13. 

Cleveland ironstone, v. 210-212 ; xiii. 
130, 131 ; xxxu. 47, 49. 

coal, iii. 14, 15, 17, 23 ; iv. 130 ; v. 
30 ; vi. 30, 37, 48 ; xi. 171 ; xiii. 125 ; 
xxiv. 214; xxxi. 177. 

— , anthracite, iii. 23; xii, 174. 

— , — , Italy, xxxvii. abs. 2. 

— , — , Slievardagh, xxvi. 40. 

— , — , Wales, xxvi. 40. 

— , Australia, iv. 191 ; vi. 48, 50 ; 
xxxvii. 149. 

— , Austria, iv. 100. 

— , bituminous, xxvi. 40 ; xxxi. 177. 

— , Bristol, xxx. 18. 



Analyses, coal, caking, xiii. 219. 
Canada, xxvii. 215-241. 
cannel, Wales, xix. 78. 
Caucasus, xxxvii. 90-9.i. 
China, xlcxvii. abs. 5, 18. 
coking, viii. 113. 
comparative, xxxi. 177. 
Dutch East Indies, xxxiv. abs. 43. 
Formosa, xxxiv. 76. 
France, v. 30 ; xxxvii. abs. 88. 
Gloucestershire, xxvii. 92, 94. 
household, xiii. 220. 
India, xxx. 15 ; xxxi. abs. 47 ; 
xxxii. 152 ; xxxvii. abs. 49 ; xxxviii. 
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85,90. 
Italy, xxxvii. abs. 2, 37. 
New South Wales, vi. 37; xxxviii. 

New Zealand, xxxv. 179-183, 185, 
188, 190, 194-196, 198, 199, 202, 
207, 209, 210. 
Newfoundland, xxiii. 173. 
North America, iv. 130, 133; 
26, 27, 33. 

Nova Scotia, xix. 120, 121, 133- 
158-160, 163; xxii. 142-144; xxiv. 

Pennsylvania, xiii. 27, 33. 

Port Natal, xvii. 80. 

pyrites, xiii. 223. 

Koumelia, ii. 225. 

Russia, xxiv. 7, 8, 10; xxxvii. abs. 



Sarti, xxxviii. 82. 

Scotland, xxix. 192, 193. 

Silesia, xxxvii. abs. 3. 

South Wales, xxxviii. 89. 

Spain, Catalonia, xxxvi. 35, 36. 

steam, xiii. 220. 

— , Welsh, xxvi. 40. 

Styria, iv. 100. 

Sumatra, xxxvii. abs. 67. 

Tanfield, Cowpen, Haswell, iii. 
23 ; xii. 200 ; xiii. 219, 220. 

Tasmania, vi. 37. 

Telwasa, xxxviii. 81. 

Turkey, iii. 73. 

Wardha, xxxviii. 85-88. 

white, iv. 191, 192. 
— , coal-ash, iii. 14, 15. 
— , coal-dusts, German, xxxiv. 232, 233. 
— , coal-gases, viii. 115. 
— , coal-measure waters, France, xxxv. 

abs. 1. 
— , coal-nodules. New South Wales, 

xxxvii. 149. 
— , coals, various, xxiv. 214. 
— , — and cokes, xii. 174, 199, 200. 

— , lienites, xxxiii. abs. 51. 

— , coke, iii. 23 ; viii. 125 ; xii. 174, 

199 ; xiii. 125 ; xxvi. 79. 
— , — , Northern France, xxvii. 261. 
— , — , Scotland, xxix. 193. 
— , — and waste gases, xxii. 91 
— , coke-ash, viii. 123. 
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Analyses, colliery-water, xiii. 226. 

combustible materials, xxxiii. abs. 52. 

copper pyrites, xiii. 224. 

dolomite, xxxvii. abs. 65. 

dust from blast furnaces, xiii. 133. 

explosives, xxxiii. abs. 8. 

fireclay, iii. 13, 14 ; xiii. 221. 

fire-damp, L 288 ; ii. 8. 

foods, various, xxxii. 66. 

force pig-iron, xxiv. 27. 

fuels, xi. 171 ; xxvi. 39. 

fume, xiii. 133. 

galena, xli. 205 ; xiii. 2'24. 

gas, explosive, Newbottle, xv. 101. 

— , inflammable, xii. 190, 201, 202. 

gases, i. 336. 

— evolved from coal, xxv. 41. 

— occluded in coal-dust, xxxvii. 245, 
253, 254. 

— produced in coke-ovens, viii. 115. 

— yielded by coal, xxvi. 35. 
gold. Nova Scotia, xxxi. 169. 
graphite, xi. 21, 171. 

grey cast-iron on treatment with 
acids, xi. 20, 21. 
gypsum, Nova Scotia, xxx. 58-60, 63. 
Henderson steel, xxxvii. abs. 65, 66. 
iron, glazy, xiii. 136. 
-, various grades, xiii. 145, 146. 
iron-ores, iv. 135, 136 ; xxiv. 26, 28- 
30 ; xxvii. IS2. 
, Berry, xxxvii. abs. 12. 

— — , French secondary, xxv. 75- 

77. 

, hsBmatite, v. 10. 

, — , brown, xxvii. 134, 136. 

, — , Cumberland, xiii. 146 ; xxx. 

29. 

, — , micaceous, xxvi. 77. 

— — , — , Pipulgaon, xxx viii. 166. 

, -r, red, xxxi. 75, 83-85. 

, India, xxx viii. 166. 

, Lohara, xxxviii. 166. 

, Michigan, xxxvii. abs. 74. 

, Mississippi, xxxvii. abs. 6. 

, Spain, xxxvii. 30. 

— -, spathic, xxvi. 81 ; xxvii. 134. 

, specular, xxvi. 84. 

, titaniferous, xxvi. 72. 

, Virginia, xxxiv. abs. 21. 

, Weardale, xiii. 144, 145. 

iron-pyrites. Walker, xii. 205 ; xiii. 

223. 

ironstone, iU. 24 ; xxiii. 208, 211-214. 

— , Cleveland, iii. 24; v. 210-212; 
xiii. 130, 131 ; xxxii. 47, 49. 

— , Consett, xiii. 146. 

--, Hareshaw, xiii. 146. 

— , Lincolnshire, xxxii. 47. 

— , magnetic, xiii. 144. 

— , Muirkirk hsematite, v. 10. 

— , musselband, iii. 16; xiii. 221. 

— , Redesdale, xiii. 146. 

— , Rosedale, xxxii. 47. 

-, South Wales, xxiiL 208, 211-214. 



Analyses, ironstone, various, xiii. 131, 

139. 
--, lignite, xi. 171. 
— , limestone, iiL 24 ; xiii. 126 ; xxL 254, 

265-267, 269, 270 ; xxvL 87. 
— , limestone, Deepdale, xxxii. 50- 
— , — , India, xxxviii. 166, 167. 
— , — , magnesian, xiii. 222 ; xxL 266, 

267, 2G9. 
— , limonite, xxvi. 76. 77, 84. 
— , magnetite, xxvi. 72, 76. 
— , metal blanquillo, Spain, xxxvii. 34. 
— , — tubbing, xL 20, 22 ; xiL 20? ; xiii 

221. 
— , mine- waters, iv. 275 ; xxix. 53. 
— , mineral grease, xii. 206. 
— , oats, xxxii. 156. 
— , ores, xiv. 18-20. 
— , — , San Pietro, xxxiv. 150. 
— , peat, xi. 171 ; xxvi. 39; xxxvii. abs. 

15, 16. 
— , phosphate, Somme, xxxviL abs. 31. 
— , pig iron, xiiL 137, 139 ; xxiv. 27; xxvi 

73, 78 ; xxvii. 134. 
— , pyrites, France, xxxvii. abs. 71. 
— , - , Huelva, xxxviL 30, 39, 40. 
— , — , Virginia, xxiv. abs. 25. 
— , Redesdale limestone, xxii. 120. 
— , red oxide, xiv. 19. 
— , rocks, xxviii. 14, 110, 111, 122, 124, 

135-136. 
— , salt, Middlesbrough, xiii. 18. 
— , sandstones, iii. 16 ; xiii. 222 ; xxiv. 

154. 
— , scum, xiii. 136. 
— , shale, iii. 15, 16. 
— , — , Italy, xxxvii. abs. 11. 
— , — , bituminous, xiii. 221. 
— , — , blue, xiii. 221. 
— , shell-ore, xiv. 20. 
— , siliceous deposits. Berry, xxxviL 

abs. 12. 
— , slags, xiii. 131, 132, 140, 145. 
— , — , France, xxxviL abs. 31. 
— , — , Huelva, xxxviL 33. 
— , sooty deposit from Hartley and 

Welsh coals, xiv. 55. 
— , steel. North America, xxxviL abs. 

65, 66. 
— , sulphate of baryta, xii. 206. 
— , waste-heap. Buddies West Hartley, 

iii. 22. 
— , water, iv. 275 ; xii. 203, 204 ; xiiL 

226. 
— , — , Lake UUswater, xxiv. 51. 
— , wood, xxvL 39. 
Anatolia, coal, iii. 61. 
Anchor coke-oven, ix. 39-40, 50 ; sections 

and plan facing 36. 
Ancient British iron-workings, xxxiv. 84. 
— lead-mines, xviiL 171-172. 
Andalusia, gold, xxxv. abs. 35-36, 61-62. 
Andaman Isles, minerals, xxxiv. abs. 15. 
Andermatt, xxxilL 21, 23, 31, 34. 
Anderson, — , quoted, iii. app. 3, 8. 
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Ai^DEBSON, Dr., quoted, iii. 11, 21. 
Anderson, Geo., letter on flow of gas, 

iii. 217, 218. 
— , quoted, iii. 219 et seq.y 330. 
Anderson, John, quoted, xxix. 180. 
Anderson, Robt., quoted, xv. 158. 
Anderson, Wm. , ii. 77 et seq. 
. — , ascensional ventilation, viii. 12. 
— , chalybeate mine-waters, v. 22. 
— , death of, vii. 3. ' 
— , Hetton colli ery -explosion, ix. 108-109. 
— , New South Wales coal-field, vi. 23. 
— , quoted, i. 2, 191 ; xv. 256. 
— , working and ventilation of coal-mines, 

vii. 54. 
— , working overlying and underlying 

coal-seams, v. 19. 
Anderton, Geo., quoted, xxxiii. 4. 
Andes, silver-ores, xxxiii. abs. 27. 
Andreae, a., quoted, xxxiv. abs. 67. 
Andrews, Prop. E. B., quoted, xxv. 229. 
Andrew's House colliery, xv. 238. 

, fixed engine, iii. 307-309. 

, haulage-experiments, iii. 254, 

265, 267, 307, 308. 
, plan of shaft-foot and engine, 

and plan and section of engine -plane, 

iii. facing 318. 

— — — , steam haulage experiments, 
V. 106. 

Anemometers, xxvii. 121 et seq. 

— , Biram, x. 216, 222, 226. 

— , Bongui, x; 237. 

— , Combes, x. 216, 228. 

— , complex, X. 239. 

— , Dickinson, ii. 82, 83, 85 ; x. 237 ; 

xvii. 4. 
— , experiments with, x. 208 et seq.j 214, 

227, 241-242, 249-251. 
— , friction, iu. 335 ; x. 214, 217, 219, 

227, 228, 233. 
— , Henant, x. 237, 238. 
— , Leslie, x. 239. 
— , Lind, X. 237. 
— , machine for testing, xxx. 276-277 ; 

plate xlviii. 
— , Osier, X. 236. 
— , pressure, x. 237-239. 
— , revolving, x. 216-236. 
— , — , used with telephonic ventilation 

tell-tale, xxviiL 68. 
— , Robinson, x. 236. 
— , Steward, x. 237. 
— , Whewell, x. 236. 

— in mines, iii. 166-167. 
Aneroid indicator, xv. 171. 
Angers, Silurian slates, xxxii. abs. 45. 
Anglers or angling lodes, xxxi. 157 ; 

section, 173. 
Anslo-French pneumatic tube, xxxiv. 

abs. 41-42. 
Anhydrite, xxx. 57-59. 
— , analysis, xxx. 59. 
Anichb Ck)LLiSRT Co., xxviL 154-155. 
— , Lemielle ventilator. xvL 72-73. 



Aniche Colliery Co., mines, xxvii. 

171-173, 253-257 ; plates xxii., xxix. 
Animalculse in water, xxiv. 91, 94. 
Anita mine, endless-chain, xxxiii. 188 

et seq. 
Anjou, coal-measures, xxxv. abs. 24. 
Anker lubricator, xxvii. 9. 

— patent tub-greaser, xxv. 218; plate Ixi. 
Ankerite, xiv. 18, 19; xxvi. 76, 77, 83. 
— , analysis, xxvi. 78. 

Annales des Travaux Publics, exchange 
with, xiii. 204. 

Annan, basins, viii. 156-158. 

Annandale, ix. 62. 

Annesley colliery, Nottinghamshire, long- 
wall working, xxi. 3-9, 104-111 ; plates 
i-iii., xxv. -xxvi. 

Anniversary dinner, iii. 374; xi. 211, 226. 

Annstead, great fault, xxxiii. 69-80 ; 
plate ii. 

— bum, xxxiii. 69 ; section, xxxiii. 
79. 

— rocks, xxxiii. 69, 78, 79. 

— sands, xxxiii. 77, 78, 80. 

Annual coal-production, statistics, xxxii. 
142-147. 

— report, ii. p»p. vii.-xi.; iii. pp. vi.-xiv. ; 
iv. pp. vi.-xiv.; v. pp. vii. -xiv.; vi. pp. 
vii..x.; vii. p. vii. et seq.; viii. pp. xi.- 
xviii. ; ix. pp. ix.-xviii. ; xi. pp. ix.-xvi. ; 
xii. pp ix.-xvi.; xiii. pp. v.-xii. ; xiv. 
pp. v.-xii.; XV. pp. v.-xii.; xvi. pp. v.- 
xii.; xvii. pp. v.-xii.; xviii. pp. v.-xiv. ; 
xix. pp. v.-xvi. ; xx. pp. v. -xviii.; xxi. 
pp. v.-xii ; xxii. pp. v.-xiv.; xxiii. pp. 
v.-xiv.; xxiv. pp, v.-xiv.; xxv. pp. v.- 
xiv.; xxvi. pp. v.-xiv.; xxvii. pp. vii.- 
xvi.; XX viii. pp vii. -xvi. ; xxix. pp. v.- 
xvi. ; xxx. pp. V. -xvi. ; xxxi. pp. vii. -xvi. ; 
xxxii. pp. v.-xx.; xxxiii. pp. v.-xiv.; 
xxxiv. pp. vii. -xvi. ; xxxv. pp. vii. -xvi. ; 
xxxvi. pp. v.-xiv.; xxxvii. pp. v.-xiv.; 
xxx viii. pp. iii. -xii., 220-221. 

— values, minerals, xxi. 167. 

— yield, coal, China, xv. 70-73. 
Annuities to Belgian miners, xiii. 59 et 

Hcq. ; xiv. 40. 
Ansell, G. F. , fire-damp indicator, xxvi. 

133. 
— , fire and choke-damp indicators, xv. 

163, 165-173. 
— , method of indicating the presence of 

fire and choke-damp in coal-mines, xvi. 

2-3. 

— , quoted, xv. 288. 
Ansley, section, xxxiii. 162. 

An.sted, Prof., quoted, xi. 163-164, 167- 

169 ; xii. 32. 
Anthracite, iii. 21-23; iv. 129-130; vi. 75, 

77 ; xxiii. 210; xxvi. 29-31, 39, 43-47 ; 

xxvii. 153, 155, 157-160. 
— , Alston, xxxvii. 121. 
— , calorific value, xvii. 72. 
— , broken, weight per cubic foot,xxxviii. 

abs. 67. 
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AH%hrit/:iUSf t'jm\Tf.iLun\^ North America, 
%ti%. %', 40, H^AUfS, 157, 102. 106, 202. 
f , PeniiJiylvifcuia, xxxiii. aba. 42, 

f tftht^ r/f varying teiiiiierature on, 

XMv, 42, 

f ItfrnuLiUm <tf, xi. 172. 

, uifi tfl n]mc\niunn of, xiii. 09. 

, h*iVu'Jrtt\k\ Mtmcture in, xxxv. aim. 57. 

, Italy, xxxvii. n,}m. 2. 

a#i/l firno, Maurienne, xxxiii. abs. 85. 

iftMtMurtm, I'ennMylvauia, xxxvii. abs. 

41. 

m'mtMt Inifrtf xxxii. abs. 29. 

f I'minMyivania, xxv. 151.154, map, 

170; xxxi, aU. 12. 

, , OrO'danip oxplosions, xxxi. 

85 91. 

, South VValuN, xxxi. 175 195; plates 

xxix. xxxii. 

pro<lii(;tion, xxxi. 179- 1 HI. 
Ariti-i)x plosive ap|>aratus, boilers, iv. 

40. 
Antigonish coal-field, xix. 130137. 

county, XXX. 55. 
Antimony, annual production, xxi. 186, 

190. 

t Saw Hrunswick, xxxv. abs. 24. 

in coal-beds, xii. 205. 

mine, xi. 70. 

vein, (Hendinning, xi. 60. 
AnticlinalM, xxiii. 210; xxxi. 153, 154, 

150. 
Antrim, general section, xxx. 113. 

, iron-ores, xxx. 107-113 ; plates xxiii.- 

xxvi.; xxxi. 47; xxxii. abs. 1-2. 
An/«in, (u>al-staiths, xxxii. abs. 82. 
An/,in (Jom.ikky Co., xxvii. 150-152, 

15'1. 
AuKin mines, xxvii. 173-170, 257, 264- 

273; plates xxii. -xxiii., xxxi.-xxxiv. 
, eartiumakes in, xxxviii. abs. 18. 
, hemieile ventilator, v. 133. 
Aorere valley, xxxv. 185 ; section, xxxv. 

220. 
AiNitite, C^anada, xxxiv. abs. 23 ; xxxvii. 

aim. 37. 
Aplerbeek, Coppt'^e coke-ovens, xxii. 96. 
Ap)HU*at\iM for ventilation-experiments, 

1. 104 ; plaU> xii. 

working in noxious air, ii. 42 

tt suf,, 85-89; xxiv. 129; xxxi, 197. 
.\ppoaranoo of intn-oro doiKisits, xxxv. 

109, 110, 110, 119 123, 120, 128,130, 

i:t3, 140, 144. 
.\pplo river, xix. 117, 119. 
Am.KtJAKTii, , IKmayrouie apparatus 

for exploring dangerous gaaes, xxiv. 

125K130. 
Applictition of iH>unter - balancing to 

wiuding-cngimvs, xxv. 201. 
Applioatitms ti engine-power, steotion, v. 

122. 

i^*(vsiunu xxx. CW-OTk 

jel> xxxi. %V>-*'>0, 205. 



Appointment of secretary, ix. 66-67, 
232233, 252 253 ; xL 6 ; xu. 146-147 ; 
xvi. 128. 

Appolt coke-oven, xxiL 7, 18 ; plates 
vii.-xL 

Apprenticeship system, xxL 26, 42. 

Aqueous vapour, table of tenaioiis, iii. 
180-184. 

Arakan oil-region, xxxvi aba. 11. 

Arc lamps, xxxiv. 25 et seq, 

— light, xxx. 150. 

Arcadian Chabcoal Iron Company, 
viii. 124. 

Archbald, U.S.A., xiu. 26, 28, 31 ; sec- 
tion, 37-38. 

Archer, — , quoted, xL 216. 

Archer, Wm., Lundhill colliery ex- 
plosion, V. 240. 

Archer and Robson, sprayer, xxxvi. 
99-102. 

Archerbeck bum, sections, xi 71, 76, 189. 

Archevgque shaft. Aniche, xxvii. 172. 

Archibald, Ghas., Gowrie mines. Cow 
Bay, Cape Breton, xxvi. 55-60; plate 
vii. 

Arching of roofs in Lancashire mines, 
xviu. 72-73. 

Architects, xxi. 243-244. 

Arctic climatal conditions, xiii 179-182. 

Ardsloy west mine, coal-cutting by com- 
pressed air, xii. 63. 

Ardwick, xv. 15, 17. 

Arenaceous strata, boring in, x. 199. 

Arbndt, Ch., quoted, xxxiii. abs. 103. 

Aruand firebars, xviii. 94. 

Argentiferous lead-ore, Sardinia, xxxvii. 
aos. 0. 

Argentine republic, petroleum, xxxvii. 
abs. 30. 

Argillites, xxxi. 152, 153. 

Argyrodite, xxxvi. abs. 41. 

Argyropoulo, — , quoted, xxxv. abs. 8. 

Arisaig, Nova Scotia, xxvi. 84. 

Arizona, coal, xxxv. abs. 42. 

— , gold and silver, xxxiii. abs. 22. 

— , mining, xxxiii. abs. 06. 

Arkose, xxv. 69, 70. 

Arlberg tunnel, xxxiii. abs. 75 ; xxxiv. 
abs. 35 ; xxxv. 228-230. 

, temperature, xxxvii. abs. 61. 

Arlecilon iron-mines, xxxiv. 91. 

Arley coal-seam, x. 180. 

— mine, Burnley, arching of roofs, 
xviu. 72, 73. 

— wood, section, xxxiiL 162. 

I Arlt, Anti>n, quoted, xxxiv. aba. 5. 

I Akmfirld, Chas., quoted, xxxL 55, 56. 

I Armstrong, Robrrt, quoted, xL 43. 

I Armstrong, W., chalybeate mine- 
waters, Northumberlana and Dorham, 
iv. 271281 ; V. 22. 

I — , Hxd-CHttiHg machime*, xiv. 126. 
— , direct-iictiHg engiw TVncmefey, xt. 
295, 296 f/ »q. 

I — , ex -officio member of oooncil, xy. 76- 



Volumes i. to xxxviii. 



1) 



Abmstruno, W., Moukweannouth colliery 

exploifioVf ix. 251. 
— , quoted, i. 9 ; xii. 19, 20. 
— , relative value of the furnace and 

steam- jet as ventilating powers, i. 165- 

183, 189 et seq. 
— , report on safety-lamps, xxix. 155-156. 
— , ventilating-fumaces and their elasti- 
city of action, ix. 70, 75-82. 
— , ventilation of underground boilers, 

xii. 79-84. 
— , vice-presidents, increased number, 

ix. 255. 
— , working over-lying (ind under-lying 

coal-seams i v. 20-21. 
Armstrong, William, Jun., economical 

working of boilers in collieries, xxxviii. 

223 et seq. 
— , joint committee on mechanical venti- 
lators, xxxvii. 184, 185. 
— , quoted, xxxviii. 44. 
Armstrong, Lord, Cardiflf 1874 meeting, 

xxiii. 177. 
— , compressed air, xxii. 34. 
— , diamond drill, xxiiL 193. 
— , examinations, xxiv. 42. 
—, gases occluded in coaJ., xxii. 29, 132- 

133, 136, 137. 
— , incorporation of institute, xxii. 23. 
— , mariiie engines, xxiv. 261-262. 
— , Pictou coal-field, xxii. 148-149. 
— , presidential address, xxiL 39-56. 
— , prosperity of institute, xxiv. 255. 
— , quoted, xiii. 47, 48, 198 ; xv. 261 ; 

xxxii. 199, 220 : xxxvii. 23, 24; xxxviiL 

29,32. 
— , vote of thanks to South Wales Insti- 
tute, xxiv. 44. 
Armstrong and Co., Sir W. O., quoted, 

xxiL 64, 69. 
Arndt, C, quoted, xxxvii. abs. 22. 
Arnold shaft, Dortmund, xxviL 198. 
Arnould-Morison safety-lamp, xxix. 

128, and plate xviii. 
Arnould-Mueskler safety-lamp, xxix. 

125, and plates xvL, xxL 
Arond process for clearing fire-damp, 

xxxvii. abs. 69. 
Arrangement of Cape Breton ooal-searas, 

table, xxvlL 215. 
Arrears of subscriptions, viL 181-182 ; 

xiiL 215-216 ; xiv. 1 ; xxxvi. 172-173. 
Arsenic, xiiL 225. 
— , annual production, xxL 174, 184, 194. 

— and antimony, in coal-beds, xiL 2(ft5. 
Artesian borings in India, xxxL abs. 

48. 

— wells, Cranston deep-boring appa- 
ratus for, XXX. 263-266; plates xlvL- 
xlviL 

, diamond borer for, xxxiiL aim. 90. 

, Saxony, xxxviiL abs. 13-14. 

Articles of w<Mrking contract, xxxi« 1^- 

183 
ArtlBdal stones, xxiii \S^ 



Artro ipine, xxxvi. 106, 108, 112, 115; 

section, 118. 
ArundeiT, - , quoted, v. 229. 
Asbestos for covering steam-pipes, xxxi. 

77 €,t seq. 

wire, xxxiv. 46. 

Ascensional ventilation, vii. 79-84 ; viii. 

9-13. 
Aschersleben, borings, xxx. 95 
Ash, coke, analysis of, viii. 123. 
— , Saarbrlicken coal, analyses, x xviii. 

26, 27. 
— , Waroracoal, analysis, xxxviii. 90. 
— , , high percentage, xxxviii. 89. 

— island. New South Wales, vi. 44-45. 
AsHBURNER, Chas. A., quotcd, xxxi. 

abs. 12, 39 ; xxxiii. abs. 65 ; xxxiv. 

abs. 21 ; xxxviii. abs. 64 
Ashbumer, U.S.A., natural gas, xxxvii. 

abs. 57. 
Ashby de la Zouch canal, x. 123. 
Ashington and Morpeth, coal-seams, 

xxxvii. 7. 
Ashland, iv. 133. 
Ashton Moss, boring, xxx. 104, 105. 

colliery, xxxv. 226. 

jdiamond rock-boring, xxxi. 43-44. 

— new pit, section, x. 101 ; xxvii. 97. 
Ashworth, Jameh, improved safety- 

lamps of the Davy and Mueseler types, 
xxix. 144-155; plates xxii. -xxiiL 

Asip river, Sumatra, xxxvii. abs. 67. 

Askam, xxviii. 220 ; section, 221. 

— mines, xxxi. 222, 223, 226 ; sections 
and plan, 237. 

Aspatria, viiL 151, 152; xi. 180; xxxiv. 
107, 133. 

— collieries, xiii. 88-89; xxxiii. 122, 123, 
125, 131, 132, 134, 138, 141, 142; sec- 
tions, xxxiii. 149. 

, No. 1 pit, section, xxxii. 337-338, 

356. 
, No. 3 pit, section, xxxii. 335-336, 

356. 
Asphyxia produced by choke-damp, ii. 7. 
Assam oil-region, xxxvL a>M. 11. 
Assays, Nova Scotian gold, xxxi. 154, 

159, 168, 169. 

— , tailings, xxxi. 168- 169. 

Assessment, xv. 259-260, 263. 
- of collieries, xxiii. 117-133, 137-141, 

145152, 154 158. 
Assinee, ge/ilogy of, xxxvi. alM. 10-11. 
' AjwKxnate memliers, vii. 181 ; viii. 19. 
AjwKxdate<l institutes, xxxv. 242-213, 
; AiMKxHation for iirevefiti</« </f ^ffnU'S-ax- , 

\)\<m(mn, iv. 113-114. 

AHH<X;lATfO.<< PAKmiK.V.^JB UKU Vhtf- 
KKf^TAIKKM \}*Afi'AHMUS A Vxt'liVH, 

' xxix. 29-30. 

AmtfciATwn foi;k la HtmyKiUAncK uim 
CuAVMy,HKH, xxix. 28-29. 

Aift^^ fHAhmtikm, musi'umf xxviii. 62. 
, A ft^^rf/ffhyllitj'^ *:guimft/f/rmuf Ci), iif^urttAf 
! vi. plate ifi. fa^;ing 33. 
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AfitnrifiM, ^/MUH^Ui, jiix'^i. 41, k2V). 
Af4i^rVm, ^vmU it^ssm^ »t, xv. 14, 

AthWfn^.y \^\d^(fi f^ve Hhanik/jn near, xxii. 

Atk^?»vw>n, , v. I^. 

AfRr^^#N, ^/it/». Cr,A»T*'>:«, fjvited, xiiL 

Atki^h^^n^ J. » hfv^y/ r/^U.fi^Jd, X. 115. 
A'FKi>i^r»:»» //^/W."* fUt1,A^tf, fiwA4sflf xxxL 

, /y>rr^.Uekm r4 c^mX-mtMimy xxxv'iu 124, 
, Hnn/ujhl ^Wltir, Mtfiffj.yJ/tmpf xxxvii. 

, ft},<f,ffi^t.i^/n of ffftA frf/m rffal-miiieM, 
, f//lmiMmfm of uvuUr- r%4',wt'/fn and ortr- 

, a^Arimfffi/il r^,rUUfUifmi viii, 12, 13. 
, livrmifmhi/m m^Hi/tuj^ x. 243, 244. 
, //r/i/^r cv/jft^nntfnn^ x\. 214, 216, 217. 

170, 

, ahfrn-Uffftftul Uth\rtnn in pit-iihaftii, xi. 

» 17; xM. I» ^y. >»^v/. 43, 4/1-47. 

, t^ifd.rnUin^f rntwhiyif.t xii. TiO, 78. 

, /^rrrififirAtivft vA9t\n\\m\tiUm cif fuel by 

v^fiiilAtln^ ftirnacoH and ventilating 

ma<;hin<!H, vi. 135 ITiO. 

, ^/(r;o)fc pfMilfUmff a/fpartUiMf xix. 20. 

, ro/»/ iif immfiiiuft xvii. 24, 26, 27- 

, htuflim wafer ifaiiifff x vii. 29, 30. 

, ilrAfruHim (trium of fanuict'yaHeH^ 

xll. 27. 

- , divfH ariiim ciminv. at Tonmeley^ xv. 
2»ri ff mq. 

f dr0 in rotUme^MurcM^ xiii. 159, 160, 

167. 

- , fiwl/MMvkain and fail-rope commiittty 

xlv. 134. 

, tiUariftmnU o/iimfifufv^ xv. 79. 

- , ruevhainfc q/' prorrsdiiiifHt xiii. 13,204. 
, rxfrimon of coat'invaHurc^^ xiii. 203. 

- , (/rw I*/ Sfn^llvrd Alain colliery ^ xvii. 
lh« 113. 

- » ifrofoifivfU Hungry tm*/w, viii. 171. 

- I [l^^^^nW '*/ noHhrm coal-jictdt xiii. 42, 

45, 4(1. 

- , Httrtloy oolUory accident, xi. 153-157; 

xli. 7 ft '^7« 

, //f^^m r(>//<Vfy.<^»v*/<wioM, ix. 91, 92, 

164, f>t itfq* 

254, 255. 

t*Amr», xix. 13, 97. 
— , /f»t^^^m•>••HJ|t^W^V^^^ xiv. 10,12.14. 
— , /./t»y«< ♦>wi^»/n/»^j/xf»»M, xix 7. 
— , LnmikiH ctMiayrJc^tfoaioHy vi, 121 



ATKniM5, JoEE9 Job. Jii't0jB*::mam iimte- 

utofUj xiii. 202. 
— , M'ulfUt'ykfrti 4alty iiii_ 33l 
— , miftiTig in motaUtiin Utmnjitamgy xix. 

— , Mfmh€*tarmof}iih coUittry-^jcpioiticmj ix. 

25L 
- , North Am/trictiH. aMthrarite-regimij 

xiiL 100, 101, 102, 103, 165. 
— , {Mkradoxea in ventilation, xiL 85, 93- 

143 ; xiiL 6 tt ^,7., 48, 51, 104, 105. 
— , prcwJice with qojs at blowers, m. 230 

— , proportions in which air in mines dis- 
tribute* itself, vi. 163-186 ; TiL 61, 67. 

— , qnoted, iv. 77, 148, 203 et y^. ; vL 
234 ; X. 14-16 ; xv. 250, 277: xix. 2, 18, 
43, 229; xxiv. 170. 

— , Harwiey and Cooke ^^al -indicator ^ 
xix. 25, 98. 

— , relative ages of coal formations, xL 141. 
, — importance of certain causes 
in producing changes of density in the 
air of mines as it progresses in cun;u- 
lating, vii. 115-126. 

— , remarks on T. J. Taylor's paper on 
variations of density of air in coal- 
mines, vii. 185-190, 191, et seq. 

— , restUfM obtained with LemieUe uevUi- 
lating-rruichine^ vi. 234, 235. 

T-, Hafety-lamp locks^ x\TiL 2. 
-, Hoftty lamps ^ xii. 74. 

— , Hj)ontaneoiM comhwstion of coaJ., x. 177, 
179. 

— , Hteam boilers, xix. 9. 

--, strength of tubbing in shafts, ix. 
176184. 

— , theory of ventilation of mines, iii. 55 
73-222 ; supplementary paper, 321-340 ; 
iv. 7. 

— , translation of his papers, xvii. 1. 

— , velocities of air-currents in mines, x. 
207-239, 241-242, 249, 250. 

— , ventilating-fan at Klsecar, xi. 89-98 ; 
xii. 27, 28. 

— , ventilating -furnaces, ix. 152-155, 156 
et seq. 

— , , Grange colliery, vi. 228-234. 

— , ventilation, Hibemia colliery, xii. 
51-62. 

— , ventilation-ex perime7Us, vii. 71-74 et 
seq, ; 107 et seq.; 133-167. 

— , , committee, xii. 18. 

— , , Haswdl, vii. 131-132. 

— , ventilation of mines, iv. 5, 8, et seq,; 
vi. 157 et seq.; vu. 43, 45, 133-167, 184. 

— , Prussian mine.s, xii. 47, 48. 

— , wulerground boiiers, xiii. 4, 5. 

— , tcash of Durham coal-field, xiv. 4-6. 

— , tcorking and ventilation of coal-mines, 
vii. 31, 34, e/ seq., 43 et seq. 

Atkinson, Wm., lightning at Kimbles- 
worth colliery, xxx. 130. 

Atkinson, W. N., fight minentl 0U9 as 
Inbricant-^ xxx viii. 10-11. 
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Atkinson, W. N., mechanical effects of 
hlown-out shots &ii ventilaiioiif xxvi. 106- 

107. 
— , quoted, xxxviii. 177. 
— , Swete electric safety-lamp^ xxxviii. 18. 
Atlantic coast series, xxxi. 155. 
Atmospheric engine, x. 122. 

— motive power, viii. 75-76. 

— pressure, coal raised from great depths 
by, xxiii. 81-92 ; plate xxvi. 

, effects of, XXXV. abs. 34. 

and fire-damp, xxxvi. abs. 15, 28. 

Attendance of authors, xiiL 99. 

members, iv. 265, 266 ; xiii. 217 ; 

xvi. 42-43 ; xxi. 158. 
Atthey, — , quoted, xii. 208. 
Attica, ore-bearing rocks, xxxi v. abs. 

67-68. 
Attwood, Charles, quoted, v. 174-175 ; 

x. 10 ; xiii. 123, 144, 145. 
Attwood and Co., quoted, xxxiv. 93-95. 
Aubia, coal-field, xi. 168; xxxii. abs. 53 ; 

xxxiii. abs. 20. 
AlFBRY, M». quoted, xxxvi. abs. 9. 
Auchenraitncolliery,coal-cutting machine 

xxviii 79. 
AucHY AU Bois Colliery Co., xxvii. 162. 
Auckland, New Zealand, coal - fields, 

XXXV. 178-182. 
— , , section, xxxv. 220. 

— district, seams, xxxvii. 6, 125. 

— valley, viii. 56, 58. 
AuDEMAB valve, xxiv. 261. 

— variable-expansion system, xxv. 205, 
and plate Iv. 

Audenshaw, boring, xxxi. 43-44. 

Aude steamer, experiments with, xxxv. 

abs. 23. 
Aucsburg, boiler - experiments, xxxiii. 

abs. 77. 
August coal-seam, section, ;cxviii. 61. 
Auriferous slate-deposits of Southern 

States, xxxi. abs. 39-40. 
Aurora, Heerlen, boring, xxvi. 23-25. 
— , — , section, xxvi. 20. 
Austen, G., quoted, xxvii. 66. 
Australian Agricultural Co. , quoted, 

vi. 39, 44, 47. 
', No. 2 pit, section, xxxvii. 146 ; 

plate xxxiv. 
Australia, coal, ii. 227-230. 
— , — nodules, xxxvii. 145. 
— , — production, vi. 67, 68-69 ; xxxvi. 

abs. 78. 
— , collieries, xxxvii. 145. 



Australia, mineral statistics, xxxv. abs. 

16. 
— , Queensland, gold, xxxv. abs. 26. 
— , tin, xxxvii. abs. 35-36. 
Austria, coal-§upply, iv. 5 j-63. 
— , map of, iv. 54. 
— , mining statistics, xxxii. abs. 73, 75- 

76 ; xxxiii. abs. 73. 
— , boulders in coal, xxxv. abs. 22. 
— , coal production, xxxvii. abs. 78. 
— , ironstone, v. 96. 
Authority for quotations, vii. 2-5. 
Authors, attendance of, v. 8 ; xiii. 99j 

217. 
AuTissiER, — , quoted, xxxiv. abs. 31. 
Automatic boring-apparatus, Jefferson, 

xxix. 235-240 ; plate xlvi. ; xxx. 83-88. 

— cut-outs for arc lamps, xxxiv. 55-56. 

— feeding pump, Daussin, xxxvii. abs. 68. 

— gates for winding-shafts, xxxvi abs. 
23. 

— regulator for incandescent lamps, 
xxxiv. 53-54. 

— rotation of rock-drills abandoned, 
xxiii. 264. 

— self-acting inclined planes, xxxv. 
abs. 64. 

— stops for wagons on inclined planes, 
xxxvii. abs. 71. 

Autun, permo-caboniferous rocks, xxxii. 

abs. 5. 
Auxiliary ventilation, xxxiv. abs. 3. 
Auzits coal-field, Aveyron, xxxvii. abs. 4. 
Available coal, ii. 221 ; xxx. 14 ; xxxiv. 

72-73. 
, British area, xxxii. 138-139, 141: 

142, 147-148. 

, Nova Scotia, xxiv. 177, 182, 183. 

, Warora, xxxviii. 153-154. 

— copper-ores, Maryland, xxxi. abs. 40. 

— iron-ore, xxxiii. 213, 230. 
Aveyron, Auzits coal-field, xxxvii. abs. 4. 
AmciUa ironstone seam, xiii. 127 ; xxxv. 

115, 118 : sections, 145. 

, analysis, xxxv. 118. 

Awards of prizes for papers, xxxii. pp. 

viii. -xii. ; xxxiii. p. viii. ; xxxv. p. x. 
Ayrshire, diamond rock-boring, xxx. 104. 

— district, XX. 132-135, 141, 146, 148-150. 
Ayrton, Prof., quoted, xxxviii. 37. 
Aytoun, Robert, quoted, x. 18 ; xiv. 110. 
— , safety-cage and disengaging catch, x. 

83-87, 89 et seq. ; xv. 108, 118. 
AziNcouRT Colliery Co., xxvii. 156. 
Azov, sea of, xxxvii. 95, 100. 
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Babbington colliery, Nottinghamshire, 
winning and working, x. 149-159. 

Babbit white metal, xxvi. 56-57, 60. 

Babu, L., quoted, xxxviii. abs. 15, 28. 

Bach, C, quoted, xxxiii. abs. 7. 

Bachmuth, Jekaterinoslaw, xxxiv. abs. 
61. 



Back pit, coal-seam, xix. 141, 142 ; xxiv. 

176, 177, 182, 189, 196, 206. 
Backbarrow forge, xxxiv. 89, 91. 
Backs, xi. 85 ; xxxi. 217. 
Backworth, low main coal-seam, viii 

23, 07, 98, 99. 
— , coal in stair-grate furnaces, xix. 65. 
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Rftckworth colliery, ii. 274 ; viii 28. 

— y C pit, section, facing viii. 33. 

— , Hip of strata, xxx^ii. 201. 

— , finihal fan, xxxi. 9^97. 

— y horae» and ponies, xjcxiL 106, 106. 
, ventilation, ii. 31-32. 

— — , — experimenta, iii. 347-348 ; vii. 
130. 

Bacon Flitch ironitone, x. 120. 
Bad cannel, xix. 77, 78, 79. 
Baddesley colliery, explosion, xxxiiL 153. 
BAD09-pA8Cjti>, lI, quoted, xxxiii. abs. 82. 
Baottk, — , quoted, xxxii. abs. 14. 
Bahn shaft, Upper Silesia, xxviL 192. 
Bailxs, G., rhteKti/m of in/tammable-gases, 
xxvii. 290. 

— , fjrperimefUJt wHh roal-dnMf xxviii. 164, 
165, 

, inf.mdfm of the whin nil, xxvii. 300- 
303. 

— , quoted, ix. 188, 213. 

BAlLRfi, T., ofMrartifm of txplottivt gas 
frtym roal-mtTteAf xix. 84, 
, Ooppife r4>ke'OveiMf xxii. 156. 
-, rmning in mountain limtMane, xix. 
108. 

— , F<ytrUr hydravlir unnding-gear, 
XX iii. 35-36. 
, gfMogy of RedeAflale diMricl, xxiiL 43. 

Bailcy, J., AHD CtTLLEY, G., quoted, 
XXX rii. 9. 

Bailvt, 8am., steam-power for under- 
ground conveyance in South Stafford- 
shire coal and ironstone-mines, x. 25 35. 

Bailkt, T. H., Jeffernon horing-appo^ 
ratlin, XXX. 86. 

Bailct and Sou, quoted, xxx. 131. 

Bainbkiikjr, Kmkb80N, conveyance of 
minerals by wire-tramway, xx. 3-16, 
217 ; plates i.-xxiv. 

— , Copp^e patent coke-ovens and utiliza- 
tion of their waste tfases, xxii 81-10.3, 
104, 106-107 et seq., 164-156, 166 : plates 
XX. -xxx. 

— , rounterhafanciiig miulhig -engines ^ xx. 
214-216, xxi. 219. 

— , difference between statical and 
dynamical pressure of water- columns 
in lifting-sets, xxi. 49-58, 94-95 et seq.; 
plates iv.-ix. 

— , Fowler hydraulic unnding-gear, xxiii. 
36 et fieq, 

— , longwoUl working at Annedey colliery, 
xxi. 106, 107. 

— , new calculator for working out cost of 

working, selling-prices of coal per ton, 

percentages, etc., xxxiv, 139-142 ; 

plate xix. 
— ^ — description of safety-lamp, xxiii. 

16-20, 21 et seq.; plate x. 
— , quoted, xvi. 106 ; xvii. app. i. Setseq.; 

xxix. 99. 
— , safety-lamp to meet requirements of 

1888 Minos Regulation Act xxxvii. 75- 

78 ; plate xix. 



BAncBRiDGB, Emkbsm>n, taU-rope aym- 
mittee'ft report, xviiL 61, 62, 72 et mq, 

— , presentation to, xviiL 41. 

— , various modes of lubricating coal-tube 
or corves, xxv. 215-222; plates Ix.- 
Ixix.; xxviL 89; plate iiL 

Baines, Edw., quoted, xxxiv. 91, 92. 

Baibd coal-cutting machine, xxviiL 80. 

Bakkb, Geo., quoted, xxv. 6, 9. 

Bakeb, R. D., quoted, xxxv. abs. 10. 

Bakewsll, R., quoted, xxxviL 19. 

Baku, oil-trade, xxxviL 89, 95-96. 

— , petroleum- wells, xxxv. 223. 

Balin, copper-extraction, xxxiv. aba. 4. 

Balance pits, Wales, iiL 243-244. 

— pumps for gravity-planes, xxxvL abs. 6. 

— sheets, ii. pp. xv.-xvL; iiL pp. xiiL- 
xiv. ; iv. pp. xiL-xiv. ; v. pp. xiL-xiv.; 
vL pp. xii.-xiiL; viL pp. xiL-xiv. ; viiL 
pp. xvL -xviiL ; ix. pp. xvi. -xviiL ; xL 
pp. xiii.-xvL ; xiL pp. xiv.-xvL; xiiL 
pp. x.-xiL; xiv. pp. x.-xiL; xv. pp. 
x.-xii.; xvi. pp. x.-xiL; xviL pp. x.-xiL; 
xviiL pp. xiL-xiv. ; xix. pp. xiv.-xvL ; 
XX. pp. xvi.-xviiL; xxL pp. x.-xiL ; 
xxii. pp. xii.-xiv.; xxiii. pp. xiL-xiv.; 
xxiv. pp. xii -xiv.; xxv. pp xiL-xiv.; 
xxvL pp. xii.-xiv.; xxv:iL pp. xiv.-xvL; 
xxviii. pp. xiv. -xvi. ; xxix. pp. xiv.- 
xvi.; xxx. pp. xiv. -xvi.; xxxL pp. xiv.- 
xvi. ; xxxiL pp. xvi.-xx.; xxxiii. pp. 
x.-xiv. ; xxxiv. pp. xiL-xvi.; xxxv. pp. 
xii. -xvi.; xxxvi. pp. x.-xiv.; xxxvii. 
pp. x.-xiv.; xxxviii. pp. viiL-xiL 

of mining institutes, xxxvi. 181- 

194. 
Baldacci, L., quoted, xxxiii. abs. 32. 
Baldauf, R., quoted, xxxiL abs. 78. 
Balks, xxxviii. 55. 
Balloon boiler, xxix. 93 et seq. ; plate vi. 

, Dudley, xxxii. 195 : plate xxvi. 

— , wagon, or breeches- tube-boilers, ex- 
plosions, xxix. 36, 38. 
Balloting for members, xxvi. 160. 
Ballylagan, xxx. Ill ; section, 113. 
Bamburgh or Bamborough, xxvi. 122, 

123 ; xxviiL 5 ; xxxviL 50. 
— , Harkess rocks near, xxvi 121-129 ; 

plates x viii. -xix. 
Banat, iron -ores, xxxvii. abs. 36. 
Banbury, boiler-explosion, xxxii. 195 ; 

plate xxvL 
Banca, xxxiv. 68. 

Bandar coal-field, xxxviii. 80, ; plate iv. 
Baneka tin, xxxv. abs. 57. 
Bank faces, length of, xix. 35-37. 
— working system in Yorkshire, xxxi. 

18. 
Bannockband coal-seam, sections, xxxii. 

323, 325, 326, 342, 348, 363, 366; 

xxxiiL 123, 124, 133, 14.3, 146; xxxiv. 

102. 
Bar-channeler, Saunders, xxxviii. abs. 20- 

21. 
Bar^kar coal, value, xxxviii. 161. 



VOLUMES I. TO XXXVin. 



13 



Bar&kar group, xxxi. abs. 47, 48 ; xxxviii. 
78. 

— series, xxxii. 150, 151. 
Barba, a. a., quoted, xxxviii. 65. 
Barcelona harbour- works, xxxii. abs. 81. 
Barclay, An dr., advarUages of me- 
chanical venUilation, xix. 235-236. 

— , cut-off slide-valves, xx. 175-176. 

— , overhanging* beam-engine, xix. 211- 

212 ; plate xxxviii. 
— , pumping engines, xx. 169-173, 174 ; 

plates xlv.-xlviii. 
Barclay Hills, ginney roads, xvii. app. 

i. plate xxi. 
Barcieugh coal-seam, xiii. 40. 
Bardon Hill, wire-tramway, xx. 4. 

— Mills, xxiv. 76, 82. 

Bare coal-seam, xxxiii. 151 ; sections, 

162. 
Barium sulphate, xii. 206 ; xiii. 224. 
Barker, — , quoted, xxxii. 161, 162.* 
Barking, wire-tramway, xx. 7 ; plate xix. 
Barklet, — , quoted, ii. 39 et seq, 
Barkley, J. T., quoted, iii. 65. 
Barkoi coal-field, India, xxxvii. abs. 49. 
Barkus, J as., safety-cage, xviii. 2. 
Barkus, W., ii. 5, 8, 51, 79, 81 ; vi. 2 

et seq,, 13, 14. 
— , ascensional ventUaiion, viii. 1 «< seq. 
— , boiler-explosions f iv. 116, 117, 119. 
— , Cfleveland ironstone, vi. 8, 12, 196. 
— \ coal-mining in France, vii. 7. 
— , combined drainage of mines, v. 163. 
— , dura>tion of northern coal-field, iii. 6. 
— , experiments to determine the relative 

value of the furnace and steam-jet as 

ventilating-powers, i. 195-202, 233-235, 

255. 
— , practice with gas at blowers, iii. 232, 

233. 
— , quoted, iii. 6 ; x. 13. 
— , rmvnd and small coal, v. 11. 
— , safety-cages, viii. 7. 
— , sinkiwj through sand, v. 149-150. 
— , ventilation and gases of coal-mines 

and the working of pillars, i. 239-249, 

261, 262. 
— , ventilation of mines, vi. 156 et seq. 
— , wire-ropes, viii. 15. 
— , working and ventilation of coal-mines, 

vii 31, 32, 37 et seq, 56 et seq. 
— , — overlying and underlying coal- 
seams, V. 17-18, 20. 
Barkus, jun., Wm., boiler-explosions, 

iv. 117, 118. 
Barley for horses, xxxii. 77-78. 
Barlow, — , quoted, xxxvii. 141, 222, 

224. 
Barmouth, xxxvi. 103, 104, 109, 110, 112. 
— , wire-tramway, xxxvi. 110. 
Barnes, Amos, quoted, xxxviii. 189. 
Barnes, Thos., quoted, xv. 214. 
Bamsley coal-seam, v. 233, 234 ; xxxv. 

227. 
— . , sections, xxv. 17, 22,. 



Bamsley collieries, Broadbent safety- 
cage, xix. app. i. 6. 

— 1875 meeting, xxv. 10, 12. 

— , safety-lamp experiments, xvii. 2, 3. 

Barometer and thermometer readings, 
1868-1869, xix. app. ii. 25, 36, 37; plates 
L-viii. ; 1870, xx. app. i. 1-7 ; plates i.- 
iv. ; 1871, xxi. app. i. 1-7 ; plates i.-iv.; 

1872, xxii. app. i. 1-7 ; plates i.-iv. ; 

1873, xxiii. app. i. 1-7 ; plates i.-iv. ; 

1874, xxiv. app. 1-7 ; plates i.-iv.; 1875, 
xxv. app. i.1-7; plates i.-iv.; 1876, xxvi. 
app. 1-7 ; plates i.-iv. ; 1877, xxvii. 
app. 307-313 ; plates i.-iv. ; 1878, xxviii. 
app. 257-263 ; plates L-iv. ; 1879, 
xxix. app. 249-255 ; plates i.-iv. ; 1880, 
XXX. app. 293-299 : plates i.-iv. ; 1881, 
xxxi. app. 249-255; plates i.-iv. ; 1882, 
xxxii. app. 371-377 ; plates i..iv. ; 1883, 
xxxiii. app. 239-245 ; plates i.-iv. ; 1884, 
xxxiv. 309-315 ; plates L-iv. ; 1885, 
xxxv. 247-253; plates L-iv.; 1886, 
xxxvi. 225-231 ; plates i.-iv. ; 1887, 
xxxvii. 261-267; plates i.-iv; 1888, 
xxxviii. 229-235; plates L-iv. 

— observations. Oaks colliery, 1867, xxv. 
34-38, 144 ; plates vi.-xxxv. 

, Seaham colliery, during sealing up 

of Maudlin seam, xxxii. 225-316 ; plates 
XXX. -xxxi. 

Barometric changes, i. 276, 289-299 ; 
xxxiv. abs. 72 ; xxxvi. 44 ; plate vi. 

and colliery explosions, v. 9. 

— influence on geysers, xxxii. abs. 84. 

— pressures, xxxi. 89. 

, formulae for converting, iii. 173- 

178. 
, variations in, iv. 9 et seq., 286 et 

seq. ; xxxiv. 142, 

— variations, influence on ventilation, 
xxxi. 25. 

Baron Maejrau shaft, Bohemia, xxvii. 194. 
Barrallier, — , quoted, xxxvii. 223. 
Barrasois coal-seam, xxiv. 178, 183, 191. 
Barrel quartz, xxxi. 156, 160. 

group, xxxi. 160 ; section, 173. 

Barrier, sas in goaf, viii. 12. 

Barriers m coal-mines, v. 138 et seq., 162, 

163 ; X. 21-22. 
— , pressure upon, vii. 58-59. 
Barrington colliery, swing-doors, i. 235- 

236. 
Barrois, Dr. Charles, quoted, xxv. 62 ; 

xxxvi. 37. 
Barrow, Richard, quoted, x. 118, 131. 
Barrow lead-mine, xxxiv. 123-124. 
Barrow-in-Furness 1883 meeting, xxxii. < 

223 et set]., 367-368. 
Barrow- ways, iii. 242-243, 246. 
Barruela colliery, xxxvi. 118, 119. 
Barth, Karl, quoted, xxxvii. abs. 54 ; 

xxxviii. abs. 60. 
Bartlett, F. L., quoted, xxxvii. abs. 64. 
Barytes, annual production, xxi. 175, 185, 

195 ; xxvii. 22, 
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Basalt, xi. 120 ; xxiii. 160 ; ixx. 107, U 

110, 112. 
— , analyaes, IXX. 111. 
— , quanj, xxi. 253, 270. 
^, ttowlay, xxiii. 158. 

— .iections, ixxiii. 113. 

— , Scoltish coal-fields, xxiii. I60-I6J. 
Basaltic dyke, viii. H8, 149; ix. II 

— locks, Ulster, xxxii. aba. 2. 
BaacoDp coUiBi,. 

70 ; .aectiona and 

— and Msriemoiit mines, xxvti.isi-ina. 
Bascule liridgea, xiij. 62, 71- 

Basel, boiler-firing experiments, ixiiii. 
«ba. 7- 

Bagemenl bed^, carbouifecoos, xxXvU. 3. 

conglomerate, xxxiv. 131, 
Basiaitx, — , ASD — Leohahd, quoted, 

xxxi. aba- II. 
Baaio slag, manure, ixxvi. 149-lGO ; 

!<xxvii. abs. 31. 

— stevl proueaa, xxxvi. 149. 
Basmett, a.. diainoud-drUl, xxiii. 179- 

183, 186-196; plates. Kxid.-xl. 
— , itni^axiK icorlnng, x. 141 ei aeq. 
— , quoted, xvj. 47- 
— , eafity-cage», xv. 117. 
Buslok mbe, Colorado, KKxiii, aba. 62. 
Bastard anthmcite, xzxi. 177. 

limestone, xxxi. 213-216. 
Basiisb, T. W., patent chain-piunp, XT. 

34,35, 124-127,135-140. 147-155, and 

plate xxi. ixvi. 112, 133. 
Satavian coals, analyses, xixtv. abs. 43. 
Batehan, - , yuoted, xiiv. 52, 6.1, 66, 

68 CO, S2. 
Batkh, — , quot«d, iii. app. 8. 
Batby, Jno-, quoted, xxxvi. 47. 
Batteries, in Htainp mills, xxxi. 165-167. 
— . secondary, xxxiv, fiO-62. 
Battle of boiler-gauges, xi. 217. 

railway -guagBH, ij. 61-62. 

Badeh, Max, quoted, xsxviii. aba. 2. 
Bacmr, Til. NUN, coke-ovena, xxxvii, 

ahB. 21. 
Badkruah, H., quoted, xxvii. 132. 
Baumakn, F., tjQOted, 



I Bcadnell liroMtone, xiiiiL 72, 77. 80.{ 



I — liiuestone, xxiviL 13. 

— atone close coal, xxxvii. 13, IB. 
I —wiDdmilU.Mil ixxvii. 13. 19. 

I Bbale, — , ipmttaneon* ctm^m^vm of coal, 
X. 17ft 

lleom engines, old-fashioned, XT. 21, 
I 30-37 

; — putn ping-engine, fracture of. Hartley, 
i xi, 147 ; diagram, facing 155. 

, Htrength, xi. 153-157. 

j Beamish colliery, \jr. 208. 

Bbanlakd, —.quoted, X. 22. 
I Bbanlahds, AfiTHtTB, improTements In 
underground aurveying, ix. S4-I00, 
j 10-2-l(M H «g.. 11)9-110 et mq.; plate 

' -^, Taint-ltitUing, ix. 79. 
— , mining aiiTTeya. iv. 264, 267-270. 
— , iirofeinoTa of tJoUegf of Science madt 

memherit of IitstilJite, xxi. 47. 
— , true meridian, iv. 122. 
Boana, iv. 283-285. 

— foe horses, xxxii. 74-7B. 
Bear mouths, xxiiv. 107. 

— river, Utah, coals, nvii. 237-238. 
Bearers for hauling coal, iii. 242. 
Keariugs. niethoda of obtaining, ix. 87 

etaeq. 
Bearpark colliery, horses, xxxii. 108, 173- 



37; 
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-, patent socket, 
Bauhr, M., quoted, xxxi. abs. ; xxxv. 

abs. 47, 4S. 
Bauxite, xxxvii. abs. 4. 
Bavaria, coal, vi. BO. 
— , mineral production, xxxii. abs. 58-59. 
— , tertiary coals, xxxv. abs. 13. 
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Bay of Fundy, xxx. 64. 
Bavi.es, j. C, quoted, xxxviL aba, 
■ Bayrenth, boring, xxx. 88. 
Beadnell, ooal-seams, xxxiii. 72, 77. 
— dyke, map and section, 



79. 



BsACfOV, Col., quoted, xxxvii. 223. 

BsADMONT, Col., boring -machine, iixiL 

6,228. 
— , channel tunnel, xxxii. 19-21. 
— , compraased-air locomotive, xxxii. 

8, 56. 
— , diamond-drill, xxiii. 188-191, 192 el 

acq. 
— , percuaaion-drill, xs:(T. 227. 
— , quoted, xviii. 178: «xiii. 179; xxx. 96 

98 (( ■<to.,- xxxi. 41, 42; xxxii. 6-10, 

55-57. 
Bkattuoht, W. B., quoted, xiu. 195, 197, 

198 ; XX. 25 i xxix. 107. 108. 
Beaumont coal-seam, ii. 143, i\6, 276; 

, nip out in. xxxviii BS. 

. Wallsend, v. 136. 

Beauvul. phosphates, xxxvii. abs. 31, 70. 
Bebsidc colliery, xv. 249. 

, plant, xxxvi. 203-204. 

BecMi, Sik H. de la, quoted, xv. 17. 
Bbce, Alex., Ltgrand chair-dttjtera, 

xvii. 32. 
Beck, Dk. Richard, quoted, xxxviii. 

aba. 13. 
Beck, Tbos. A., quoted, xxxiv. 8-'>- 
Beck mine, Lake Superior, xniv. 244. 
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BscKEB, Gbo. E., quoted, xxxill. aba. 

107. 
Beckbb, H., quoted, xxxiii. abs. 17. 
Beckhole mines, v. 200. 

— ironworks, v. 215. 

Beco, Jean, quoted, xxxii. abs. 37 ; 

xxxiii. abs. 26, 27. 
Bed-like deposits, xxxi. 219. 
haematite-deposits, xxviii. 126-128, 

sections, 155. 
Bedded veins, xxviii. 121. 
Bedlington, Jno., quoted, xv. 222. 
Bedlington colliery, horses, xxxii. 109. 

, lime-cartridges, xxxiii. 16, 17^ 

, plant, xxxvi. 204-205. 

— ironworks, v. 212; xiii. 123, 124. 

— stone, xii. 26. 

Bedminster colliery, sections, x. 101. 

Bedson, Prof. Pi P., appendix to report 
on explosion of air -receiver, Ryhope, 
xxxvii. 205-212, 217. 

— , contribution to our knowledge of coal- 
dust, xxxvii. 245-256, 257-258 ; plate 
lii. 

— , gas in metalliferous mines, xxxviii. 70. 
— , Leiois and Maurice firedamp-indica- 
tor, xxxvi. 76, 77. 

— , light mineral oils as lubricants for air- 
compressing machinery, xxxviii. 7-9. 

— , quoted, xxxviii. 4, 10, 36. 

— , securite, xxxvi. 82-83 et seq. 

— , testing of safety-lamps by Kreischer 
and Winkler, xxxv. 3-42, 43; plates 
i. - vi. 

Beehive coke-ovens, advantages of, xxvii. 

127. 

, cost of, xxii. 84. 

, experiments with, xxii. 99-103. 

, Falkirk, xxiv. 97-98 ; plate 

xviii. 

Beer wire-ropeway, xxxviii. abs. 2-3. 

BeevebS) William, Lundhill colliery- 
explosion, V. 240. 

BeiMlfe mine, Freiberg, xxxi. abs. 45. 

Belcher, H., quoted, v. 178. 

Belfield colliery, pumping-engine, xv. 21, 
140. 

Belgium, caisses de pr^voyance, xiii. 41, 
57-68, 103-104, 157-158. 
carboniferous, xxxvii. abs. 63. 
coal, vi. (>6, 67, 90 ; xxxii. abs. 28. 
— , French duty on, x. 60. 

— deposits, viii. 107. 

— districts, ii. 222. 

— measures, xxxiv. abs. 68. 
, natural pits, xxiii. 67-80 ; 95- 

106 ; plates xviii. -xxv., xxvii. 

— mining statistics, xxxv. abs. 4, 43- 
45, 66-67. 

coal production, xxxvii. abs. 78. 
collieries, firedamp-explosions, table, 
xxxi. 89. 

geological survey, xxxiii. abs. 106. 
atchetine, xxxiv. abs. 78. 
lower coal measures, xxxi. abs, 43. 



Belgium, metallurgical statistics, xxxv. 

abs. 46, 67, 68. 
— , mineral statistics, xxxviii. abs. 57-59. 
— , miners, condition of, xxxvi. abs. 29. 
— , miners' relief -fund, xiv. 39-41, 69'-70. 
— , mining in, xxxvi. abs. 30. 
— , — regulations, xxxiv. 265-283. 
— , phosphatic deposits, xxxiii. abs. 18 ; 

xxxiv. abs. 36. 
— , royal academy, prize, ii. 3-5. 
— , safety-lamp commission, report, xxix. 

113-139 ; plates xiv.-xxi. 
— , section of central coal- basin, xx. 

plate liii. 
— , sinkings, xx. 189 et seq. 
— , steam trams, xxxiii. abs. 97. 
— and France, production of coal, iv. 287. 
Belknap coal-seam, xxxi. abs. 39. 
Bell, — , quoted, iii. app. 2-8. 
Bell, J., quoted, v. 35, 37. 
Bell, Jno., quoted, xiii. 127 i xxxviii. 

190. 
Bell, J. W. T., quoted, ii. 282. 
Bell, R. Bruce, education of mining 

engineer, xxi. 34, 35-36, 40-42. 
Bell, Robt., quoted, xxxv. abs. 51. 
Bell, Sir Lowthian, abstraction of ex- 
plosive gas from coal-mines, xviii. 162, 

153 ; xix. 95. 
— , aluminium safety-lamp, ix. 255, 256. 
— , Archer and Robson sprayer, xxxvi. 

100, 101. 
— , boiler explosions, xv. 44-47. 
— ,J. T. Gackett and B. McLaren, drawing 

of h'udage exhibits, xxxvii. 85. 
— , cem>ent toa'ling, action of acids on, ix. 

148, 149. 
— , college of science, xx. 112. 
— , coal-dust, xxxvii. 258-259. 
— , coal-mea^ires of Ca>tal,onia, xxxvi. 41, 

42. 
— , combustion of coalga'i to produce heat, 

xxiii. 112, 113. 
— , death of T. E. Harrison, xxxvii. 132- 

133. 
— , direct-acting pumping and ivindinj- 

engines, xv. 121 e^ seq. 
— , Durham University Committee, ix. 

252. 
— , earth-movements and gases in mines, 

xxxvi. 121. 
— , earth-tremors, xxxvii. 65, 66, 67. 
— , election of president, xv. 75-76. 
— , electric safety-lamp with Schanschieff 

battery, xxxvi. 92, 93. 
— , 'enlargement of institute, xv. *J*J 1^, 80, 

293. 
— , experiments with coal-dust, xxxiv. 302. 
— , explosion of air-receiver, Ryhope, 

xxxvii. 216, 217. 
— , federation of mining institutes, xxxvii. 

155-157, 165, 172, 174 et seq. 
— , firing of boilers, xix. 68, 69. 
— , gas at Strafford Main colliery, xvii, 

106 et seq. 
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Bell, Sib Lowthlan, gauzelesn mtftiy- 

lamp, xxxvii. 72. 
— , Httton colliery exploMon, ix. 90-91, 

103-106, 165 et seq. 
— , hydraulic-drills, xxxvi. 121. 
— , iron-manufacture, xiv. *2S 
— , iron manufacture. North of England, 

xiii. 109-155. 
— , lightning at Thomley colliery, xxxvi. 

49. 
— , long f call tcorking, xix. 87-88. 
— , nMgneman limestone, xiv. 33, 34. 
— , manganese ores, Merionethshire, 

xxxvi 116, 117. 
- , natural pits, Belgium, xxiiL 78, 79, 

80, 105-106. 
— , NeioSotUh WcUes, coal nodules, xxxviL 

150. 
— , presidtnt, Section, xxxvi. 1. 
— , presidential address, xxxvL 131-160, 
164, 166. 

— , , Lord Armstrong's, xxii. 57. 

— , pressure of gas in coal, xxxiL 316. 
— , quoted, vii 174 ; ix. 94, 230, 252 ; 
xi. 178, 179; xxvL 29; xxxviii 30, 39. 
42. 
— , raising coal hy atmospheric pressure, 
I xxiiL 90. 
— , rapid determination of specific gravities, 

xxxvi 97, 98. 
— , reception of visitors, xxxvi. 125-126. 
— , reprinting of Transactions, xxi. 288. 
— , resignation of T, W* Bunning, xxxvii, 

54, 129 et seq. 
— , revision of Transactions, xv. 47. 
— , RosedcUe Abbey ironstone, xix. 199-200. 
— , steam-boilers, xviii. 109 et seq. 
— , Swan improveil electric softly -lamp, 

xxxvi 8-11, 55 et seq. 
— y technical education committee, xvii 

65. 
— , transmission of power hy team, xxxvi 

29. 
— , "use of iron-supports in main roads of 

mines, xxxvii. 141-143. 
— , valedictory address, xxxvii 260. 
— , ventilating furnaces, ix. 157. 
— , vice-president, election, xviii. 86. 
— , vice-presidents, ix. 255. 
— , vote of thanks to T. E. Forster, xvii. 

114. 
— , Wood memorial hall, xix. 73, 74. 
Bell, Thomas, gas in mctcUliferous mines, 

xxxviii. 71, 72. 
— , evidence on boiler explosion, iv. 46-47. 
— , mining a/:cidents, India, xxxviii. 170. 
— , Pieler spirit-lamp, xxxviii. 182a, 

182b. 
— , quoted, xxv. 242. 
~, variations in faulting of coal, xxxviii 

55-57. 
— , ventilation of mines, vi. 21. 
Bell, T. Hugh, quoted, xxxvii. 141. 
Bell and Ritson safety-lamp, xvii. 38, 

40, 



' Bell and Pabtkebs, quoted, iii app. 2-3. 
Bell Bros., quoteid, xxii 4 et seq. ; 

xxviii 105, 106; xxix. 84; xxx. 85, 

269 ; xxxi 108 et seq. ; xxziii 7, 8, 17 ; 

xxxvii 221. 
Bell-Coleman refrigerator, xzxiii. ahs. 

88. 
Bell, Hable and Cleugh, coke-oven 

apparatus, xxviii. 105. 
Bell crank, in pumping-engines, xx. 174. 

— End, Rosedale, xxxv. 126 ; section, 
145. 

Bell telephone, xxvii 122, 123-124. 
Bellerophon micromphalus, figured, vi. 

35 ; plate iv. 
Bellies, iron-ore, xxviii 119, 123, 146; 

figures, 155. 
Bellingham, xxviii 5-6. 
— , boring Becti<Hi, xi 110-1 11. 

— ironworks, coke-ovens, ix. 51. 
Belman Bank mines, v. 194. 
Belmez-Espiel, Spain, coal-field, xxxviii. 

abs. 55. 

, — , coal-mines, xxxiii abs. 36. 

Belmont colliery, xv. 236. 

, longwall working, xix. 86. 

, ventilation, vi. 167 et seq. 

— mines, v. 194. 
Belsay, xxviii 6. 

— , synopsis of strata, xxxvii 13. 
Belt lode, xxxi 159, 168 ; section and 
plan, 173. 

— mine, xxxi. 158. 

Bench, coal-seam, xxxiii 151. 

Benching, iv. 197. 

Bends, effect of, iii. 350-351. 

— , — on air-currents, iv. 14. 

Benefit fund, v. 133. 

Bengal Coal Company, xxx. 4. 

Beneal earthquake, xxxv. abs. 34. 

Benks and bordgates, vi 124 et seq., 

205 et seq. 
Bensham, low main coal-seam first 

wrought at, 1710 ; xv. 199. 

— coal-seam, ii 215-216, 274, 276, 277 ; 
ui 8 ; XV. 215, 234 ; xxxvii 6, 7, 126. 

, gas in, i 280 ; v. 21. 

. , Boldon, xxx. 163, 194- 

209, 225 et seq. 
. , Harton, xxx. 163, 212- 

221, 225 et seq. 259. 

, rent value, v. 140. 

, sections, v. 119 ; xiii. 73-75, 

207,209. 

, Wallsend, v. 136. 

- colliery explosion, xv. 198-199. 
Benson, T. W., alterations in bye-laws, 

xxxviii. 76b. 
— , diamond rock boring, xxx. 102-103 ; 

xxxi. 46. 
— , feeding and management of colliery 

horses, xxxii. Ill, 114, 163. 
— , hydraulic drills, Lumpsey, xxxvi. 

72. 
— , KurhurlfcUlee coal-field, xxx, 24. 
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Benson, T. W., memoir of T. E, Fcyrster^ 

xiii. 10. 
— , quoted, xxiv. 78, 83 ; xxvii. 15. 
— , variations in faulting of coaly xxxviii. 

53. 
Benson, VV., quoted, xxvii. 15, 16, 18. 

22. 
Bentabol, Hor. , quoted, xxxiv. abs. 35. 
Benthow, section, xxxiv. 137. 
Benton colliery, ii. 275 ; xv. 209-210. 
, pillar working, ix, 19, 32 ; plan of 

workings, facing ix. 19. 
Benton, Prof., federati(m of mining 

institutes, xxxvii. 165, 178. 
Benwell, ii. 109. 

— colliery, xv. 214 ; xxxviii. 53. 
Benzine, as an illuminating agent, xxxv. 

5 et seq, 

— safety-lamps, xxxviii. abs. 4. 
, Wolf, experiments with, xxxv.' 

12-15,25-28; plates ii.-iii. 

Bequests, T. . Y. Hall, xix. 188. 

— , Stephenson, vui. 8-9, 81, 172-173; 
ix. 1, 15; xi. 223; xii. 12. 

Berard coal- washing system, xxvii. 254, 
256. 

Bergaud, Au«., quoted, xxxv. abs. 5. 

Berger and Co., W. quoted, xv. 152. 

Bergeron, Chas., quoted, xxxiii. abs. 43. 

Bergeron, J., quoted, xxxvii. abs. 4. 

Berggeist boring, xxix. 69. 

Beblier, — , quoted, xxxiv. abs. 41.. 

Bernaldez, F., quoted, xxxiii. abs. 47. 

Berkley, Cuthbert, vii. 105, 107. 

— , admission of ii/nder -viewers and over- 
men, xi. 211. 

— , ogre of coal formations, xi. 141. 

— , agreetnent with Natural History So- 
ciety, xi. 41, 42. 

— , appointment of secretary, ix. 253. 

— , ascevMonal ventilation, viii. 11. 

— , Bastier chain-pump, xv. 137. 

— , British Association, xii. 71. 

— , , papers, xiii. 2. 

— , boiler exptosion-', iv. 117, 118 ; xi. 209, 
214-215. 

— , Burradon colliery -explosion, viii. 138 ; 
ix. 56. 

— , cement walling, ix. 69. 

— , coal-field of Nova Scotia, xiv. 92. 

— , coal-mining in France, vii. 2. 

— , combined drainage of mines, v. 163. 

— , conveyance of coal underground, xvi. 
49-50, 88-89, 90. 

— , copyright of papers, v. 2. 

— , direct-acting engine at Tovmieley, xv. 
142. 

— , pumping and winding-engines, 

XV. 32, 33, 121 etseq, 

— , drift in coal-measures, xiii. 166, 1U7. 

— , finance committee, ix. 2, 3. 

— , , report, ix. 65-68, 231 et seq, 

—, frequency of meetings, viii. 178. 

— , geology of northern coal-field, xiii. 
46,47. 



Berkley, Cuthbert, gift of transactions 

to assistant treasurer, xi. 226. 
— , ffetton colliery -explosion, ix. 165. 
— , increased number of vice-presidents, xi. 

224. 
— , institute museum, ix. 141. 
— , Lemielle ventilator, xix. 3. 
— , locus of extraordinary meeting, ix. 68. 
— , low main seam, viii. 106. 
— , Lundhill colliery. explosion, vi. 122. 
— , Manchester 1866 meeting, xiv. 91. 
— , manufacture of coke, ix. 3-6, 7, 48 

et seq. 
— , miners' wages, xiii. 104. 
— , New SoiUh Waletf coal-field, vi. 24 
— , paradoxes in ventilation, xiii. 9 et seq , 

4S-50etseq., 105. 
— , parliamentary papers, iii. 320. 
— , Pieler spirit-lamp, xxxviii. 182. 
— , pillar -working, ix. 29. 
— , quoted, xxx. 31. 
— , reports of meetings, viii 138-139. 

— , safety cages, x. 93, 94 ; xi. 162. 
— , safety-lamps, xii. 74, 75. 

— , Stephenson bequest, xi. 223. 

— , tail ropes, xv. 81-88, 90, 143, 144. 

, underground conveyance, Cleveland. 

xvi. 93. 
— , ventilating furnaces, ix. 70, 149, 158. 
— , ventilation, Hibernia colliery, xii. 77. 
— , — of mines, vi. 161. 
— , wire ropes, \iii. 14, 15. « 

— , working thin seams^ v. 6. 
Bernician, xxvi. 49, 52. 

— limestones, xxxiii. 70-73. 

— sandstones, xxxiii. 71-73. 

— series, xxv. 231, and sections, xxv. 
238 ; xxx. 121 et seq., and section, xxx. 
127 ; xxxiii. 69-70. 

, coals and limestones, xxxvii. .S, 4. 

10, 12-13. 

— shales, xxxiii. 71-73. 
Bemicourt pit, Aniche, xxvii. 173, 255. 
Berry, iron ore, xxxvii. abs. 13. 
Bertelli, — , quoted, xxxvii. 59. 
Berthelot, — , quoted, xxxii. abs. 1*2. 
— , calorimetric bomb, xxxvii. abs. 86. 
Bertha pit, Broughton Moor, section. 

xxxii. 330. 
Berthier process for purifying coke, 

xxii. 13. 
Berthierine, xxv. 68. 
Berthierite, xxv. 68, 72. 
Bertholet, — , quoted, xxxvi. abs. 48. 
Bertholet and Vieille, quoted, xxxi. 

abs. 8. 
Bertrand, Marcel, quoted, xxxiv. abs. 

14. 
Berwick, coal-measures, xi. 103. 
— , old red sandstone, xii. 90. 

— and Newcastle railway, viii. 71. 

— Hill colliery, ix. 207, 220-222. 
Berwig sandstone, xxiv. 154. 
Bess^ges, France, coal-mines and iron- 
works, V. 27-42. 



18 



GENERAL INDEX TO TRANSACTIONS. 



Bessi'ges collieries, xxxii. abs. 53. 

- mountain, section, v. 29, 31, 35. 
Bessemer, Sir Hknrv, quoted, viii. 

124 ; xxvii. 133. 

Bessemer process, modifications in, 
xxxiii. abs. 70 

Bessemer steamer, xxvi. 146. 

Bessemer steelworks, Denain, xxvii. 
257-263 ; plate xxx. 

Best, — , satety-cages, xv. 112. 

Best and Aokroyd safety-lamp clean- 
ing machine, xxxvii. 121-122; plate 
xxix. 

Best Y^^rkshire boiler-tubes, xxx. 72, 82, 
and plate xiii. 

Bettstadt, section, xxviii. 65. 

Beust coal-seam, xxviii. 23 ; sections, 
59, 65. 

Bevel wheels, size of rolling circle, xxi. 
280-281. 

Bevington Bush, Liverpool, waterworks- 
engine. xxL 131-132, 139 c/ seq. 

Bewclay, xxiv. 139 ; plan, 150. 

Bewick, J., vi. 13-14. 

— , (^*Ieveland ironstone, \\. 189-191, 195- 
196. 

- --, mtjifpifJic ironfitoruit Rosedcde, vii. 92, 

95,97. 

- -, ore and ironstone of Kosedale Abbey, 

vi. 15-20, 189, 195, 196. 
— , nuoted, vii. 88, 89, 92 ; xiii. 126, 127. 
— , hoMeflfile ironMonef vii 94 et seq. 
Bkwkjk, T. J., Antrim iron-ores^ xxx. 

113 ; xxxi. 47. 

- , hfWotiim for members y xxvi. 160. 

, rarhoniferouH rocJcn of Cumberland and 
Funie^n^ xxxiv. 137. 

— , rhamiel tunnel, xxxii. 23. 

— , claHHification of carboniferous, xxvi. 
60,61. 

— , correlation of coalsfams of Northum- 
berland, xxxvii. 23, 24, 25. 
, Cumberland coal-field , xxxiii. 1,35-136. 

- , diamond rock-boring, xxx. 9M-101, 
102 et neq.; xxxi. 41, Zi. 

--, deep boring, xx. 221. 

— , federation of mininff iiuititiUes, xxxvii. 

159, 169-170. 
■ , intruHton of the trhin nill, xxvii. 80 

et Mf<q. 
— , Jeffernon borhm -apparatus, xxx. 85. 
— , K iiul-Chaudron boring ftvfttem, xx. 201. 
-- , limeMtoncM, Northumberland, xxv. 48- 

51, 52, 57. 
— , LincoluHhire ironstone, xxiv. 32. 
— , lithofracteur, xx. 222. 
— , little limeHtoue, xxiv. 80-81, 83. 
~, lon(jW'dl working at Kant Iletton col- 
liery, xxvi. 66. 
- , inemoir of Thomas Sopwith, xxix. C6- 

111. 
— , mineral rcHources of Northumberland, 

xxx. 127 ; xxxi. 204. 
— , mininq indiistries of Prussia, xxvii. 

64, 65. * 



Bewick, T. J., mining in mountain lime- 
stone, xviii. 15!, 163-182; xix. 92-95, 
102. 

— , natural pifx, Belgium, xxiii. 76-78, 
80, 106. 

— , Newcastle w ater supply, xxiv. 85 et 
seq. 

— , Northumberland linw^tones, xxiv. 146- 
149. 

— , Nora Scotian iron-ores^ xxvi. 88-89. 

— , Pennsyhunian coal-mea^ires, xxvi 
44-47. 

— , president's address, E. F. Boj/d, xx. 
221-222. 

— , , John Daglish, xxx v. 244. 

— , pyrites deposits of Huelva, xxxvii. 50- 
51. 

—, quoted, v. 180. 182; xix. 194-196, 
198; XX. 222; xxiv. 11, l.?5-137 ; 
xxxvii. 10. 

— , revision of rides, xxiv. 131. 

— , affecting honorary members, 

xxv. 103, 141-142. 

— , Russian coed- fields, xxiv. 19-22, 150. 

— , selenitic plaster, xxiv. 152-154. 

— , spontaneous cimbustion of coal, xxv. 
126. 

— , Stephenson centenary, xxx. 134. 

— , underground surveying, xx. 101-102, 
106, lib. 

— , — temperature, xxxi. 7 1 -72, 204. 

— , valucUion of mines, xxiii. 131. 

— , West Cumberland htematite-deposifJi, 
xxviii. 224-226, 229. 

Bewick, Messrs., quoted, v. 180, 182. 

Bewick and Partners, quoted, xxxi. 
207. 

Bewicke Main colliery, xiii. 74, 75 ; sec- 
tion, xiii. 75. 

Bex, Vaud, salt-mines, combustible gas, 
xxx viii. 61-62. 

Beyer coal-seam, section, xxviii. 63. 

B^zenet colliery, winding-gear, xxkv. 
abs. 47-48. 

Bhaddoah coal-seams, xxx. 12-14, 16. 

, analyses, xxx. 16. 

Bibliography of English secondary iron- 
ores, XXXV. 105-106. 

Bicarbonate of iron, xxxi. 232. ^ 

Bickershaw colliery, ventilating fans, 
xxvii. 115. 

Bidder, — , quoted, ix. 60. 

Bidder, S. P. , Craig and Bidder electro- 
magnetic lock for safety-lamps, xix. 
15-16 ; plate v. 
— , Jones and Bidder machine for work- 
ing and breaking down coal, xix. 11-13, 
14, 96-98; plates iv. and xxiii.facing 97. 

Biddlestone Edge, xxx. 122. 

Bietsohied, section, xxviii. 65. 
Big Bras d'Or, xxiv. 179, 191, 192. 

— Pond, Cape Breton, xxvi. 85. 

— Tracey coal-seam, xiii. 38. 

— vein, anthracite-seam, xxxi. 179, 189, 
190 ; section, xxxi. 195, 
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Bigges Main pit, ii. 275, 276. 

, creeps in high main coal-seam, 

xix. 175. 
BiGLAND, J., direct-acting pumpiiig and 

winding-engineSj xv. 30. 
— , longwail loorking^ xvi. 109 et aeq. 
— , quoted, xiii. 113, 114; xix. app. i. 

11. 
— , undergroimd fiurutying, xx. 111-112. 
Bigrigg, xxviu. 110, 113, 115, 132, 134, 

136, and section, l.")5. 

— iron mines, xxxiv. 85, 87, 89, 9 ?. 
Bijawar iron-ores, xxxiii. abs. 30. 
Bilbao, coal and coke imports, xxxii. 

abs. 82. 
— , harbour and river improvements, 

xxxiii. 231-235 ; sections, 235. 
— , irou-mines, xxxiii. 216; xxxvi. abs. 

48-51 ; xxxviii. abs. 25, 26. 
— , iron-ore deposits, xxxviii. abs. 18, 

25-26. 
— , district, xxxiii. 213-235 ; plates 

XX. -XXV. ; xxxiv. 190. 
Billy-f airplay, xxxi. 188. 
Billy. Montigny, visit to xxvii. 275. 
Bilston colliery, Cameron steam -pump, 

xvii. 93, 94. 
BiNNEY, E. W., quoted, xi. 22, 62, 195 ; 

XV. 16; xxviii. 124, 125, 138-140, 142- 

143, 147, 148, 152. 
Bin NET, W. H., quoted, xvi. 47. 
Binniehill splint coal, analysis, xxix. 

193. 
l^NNS, C, quoted, xix. app. i. 8, H, 17. 
BiNNS, GrEO. J., coal-mining in New 

Zealand, xxxv. 175-218. 
BiNSFELD, Paul, quoted, xxxviii abs. 

68. 
Biographical sketch, George and Robert 

Stephenson, viii. 33. 
BiBAM anemometer, x. 208 et seq., 251 ; 

xxvii. 121 et seq. 

— ventilating fan, v. 260 ; xix. 227 and 
plate xlii. ; xxxvii. 186. 

BiSBECK, — , quoted, xxiv. 36. 

BiBD, F., quoted, xxxv. abs 59. 

Bird, W. J., Burnett roller mining 

wedge and nicking machine, xxxiv. 

193-197 ; plate xxxvii. 
— , coal-getting with Burnett roller 

mining wedge and nicking machine, 

xxxv. 97-99, 100. 
— , comparative efl&ciency of non-con- 
ducting coverings for boilers and 

steam-pipes, xxxi. 77-85; xxxii. 35-41, 

175, 177-178. 
— , condensation in steam-pipes, xxix. 

7-14. 
— , danger of sparks from prickers and. 

stemmerSf xxxiii. 9, 61, 62. 
— , economical working of steam-boilers, 

xxxviii. 221-228. 
— , experir/ients with coal-'hist^ xxviii. 165. 
— , federation of mining inMitntes, xxxvi. 

199 



Bird, W. J., loss of life in coal-mines, 

xxxv. 71-78, 101. 
— , quoted, xxxviii. 39. 
— , Seaton Carew boring, xxxviii. 21-25. 
— , securlte, xxxvi. 82, 84. 
— , underground temperature^ xxxi 72, 73. 
— , use of iron supports in main roads of 

mines, xxxvii. 135-140, 141 et seq. ; 

plates XXX. -xxxii. 
Birdhope Craig, xxviii. 6. 
Birkenhead, Dr. E. H., coal-cutting 

machines^ xiv. 125-126. 
— , safety cages, viii. 5-7 ; xv. 112, 116 

ef seq. 
— , spontaneous combustion of coaly x. 

171-172. 
Birkenhead, Alfred dock swing bridge, 

xxii. 63-64 ; plate xv. 
— , casualties in coal cargoes, xxv. 135. 
— , com warehouse dock, lift bridge, xxii. 

72 ; plate xix. 
— , Duke street bridge, xxii. 63, 64. 
BiRKETT, — , feeding of colliery horses^ 

xxxii. 16l-li52, 174. 
BiRKiNBiNE, John, quoted, xxxvii. abs. 8. 
Birkinshaw, -, quote^l, xxxvi. 1.33. 
Birks, xxviii. 129, 131, 136. 

- iron-mine, xxxiv 93. 
Birkshaw, xxviii. 6. 

Birmingham and London railway, viii. 
68, 69. 

Birmingham 1861 meeting, ix. 54, 68, 
84-86, 141,227-229,247; x. 1-2; mem- 
bers elected, ix. 249-250 ; papers, print 
ing of, ix. 253-254 ; xi. 57 ; expense of, 
xii. 145 ; discussion of papers, xi. 211 ; 
inaugural address at, x. 3-2-? ; conclu- 
sion, X. 243-246; 1886 (B.A.), xxxvi. 
61-63. 

Birmingham Institution of Mechani- 
cal Engineers, thanks from, xviii. 
150. 

Birtley ironworks, v. 166-167, 178-179; 
xiii. Ill, 116 121, 124. 

, tubing from, x. 248. 

-^ patent fuel works, xxxvi. 207. 

Biscay iron-ores, xxxiii. abs. o6. 

BiscHOFF, — , quoted, xxxvii. abs. 89. 

Bischofswerder borehole, xxvii. 37. 

Bishop's Close colliery, coal-cutting ma- 
chine, xiv. 105, 123. 

Bishopthorpe, bridge over Ouse, xxii. 65. 

Bismarck shafts, Upper Silesia, xxvii. 
192. 

Bitchburn colliery, pillar workings, plan 
of workings, facing, viii. 92. 

Biteabout coal, xxxvii. 13. 

— limestone, xxxvii. 13. 
Bitumen, iii. 64, 70 ; xxxviii. 61. 

— , deposits, Trinidad, xxxii. abs. 55. 
— , formation of, xi. 171. 
Bituminous coal, iv. 132 ; xxv. 82 ; xxvii. 
153, 155 ft seq. 

, Pennsylvania, xxv. 154-155. ' 

, pyrites in, xxxviii. abs. 71. 
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Bituminous shale, iii. 13, 15, 17, 20, 

21. 
Bi^CK Ball Coal Company, xxxv. 195. 
Black, Hawthorn & Co., pendulum 

counterbalance, xx. 207-208 ; plate 

Iviii. 
— , works, visit to, xxix. 77-79. 
Black band, xxiii. 208, 211. 

iron-ore, xxxiii. abs. 25. 

ironstone, xxvii. 230. 

— bed, xxiv. 134-136. 

Black Boy coal-district ii. 155. 

colliery, Bishop Auckland, coal, v. 

19. 
, haulage experiment, iii. 253 ; 

fixed engine at, 309-313 ; plan and 

section of engine -plane, facing 318; 

plan and elevation of engine, facing 

318. 

, steam haulage experiments, v. 

105-106. 

— chalk seam, Gloucestershire, xxvii. 94. 

— coal-seam, Pictou, Canada, section, 
xxvii. 234. 

, — , — , analyses, xxvii. 235. 

— Dent shale, xxxiii. 72. 

— grit, xxxv. 175, 176. 

— gypsum, analysis, xxx. 58. 

— Hills, Dakota, xxxiii. abs. 25. 
, — , mines, xxxiv. abs; 43-44. 

— jack, XXV. 81. 

— lead coal-seam, xiii. 40. 

— metal band coal-seam, xxxiii. 122, 138. 

— muck, xxviii. 126. 
, analysis, xxxi. 225. 

— pasture stone, xxiv. 138 ; section, 150. 

— rake ironstone, x. 119. 

— river, xix. 119. 

— rock coal-seam, xxiv. 179, 183. 

— Sea fleet, iu. 233-234. 

— — ports, freight charges on coal, 
xxxvii. 95. 

— shale coal-seam, x. 119, 120, 127, 175. 

rake ironstone, x. 119. 

Blackbubn, — , cocU-Citttvig inachinesy 

xiv. 127. 
Blackett, — , locomotive, Wylam, xii. 

176. 
Blackktf, W., N. Wood, Anderson 

AND Philipson, quoted, iiL app. 3. 
Blackett, jun., W. C, Swan improi^ed 

electric mfety'lampy xxxvi. 9, 58. 
— , Pieler spirit-lamp, xxxviii. 182, 182a, 

182b. 
— , securite, xxxvL 84. 
— , sunlight electric safety-lamp, xxxvii. 

115. 
Blackett level, xiiL 198; xiv. 11-12; 

xviii. 178. 
Blackheath, Virginia, colliery explosion, 

iL29. 

— - coal, iv. 132-133. 

Blackhill coal seam, ix. 204, 214-216, 218, 

224 ; xxxviL 13, 20. 
Blacksmith coal-seam, xiii. 36, 37. 



Blackwell, J. K. , quoted, iv. 59, 60 ; 

X. 15 ; XV. 244, 255. 
— , Hponfaiieouft comJjustion of coal, x. 167 

et tseq., 197. 
Blackwell, S. H , quoted, x. 26. 
Blackwell colliery, Guibal fan, xxvii. 

107. 

, safety-hook experiment, xxix. 217. 

Blaenavon, coke-ovens, xxix. 85. 
Blake, Wm. P., quoted, xxxiii. abs. 22 ; 

xxxiv. abs. 43 ; xxxv. abs. 49. 
Blake stone-crusher, xxx. 136-137 ; 

xxxvii. abs. 69. 
Blakiston, Capt. T.W., quoted, xv. 178. 
Blanchard great iron-band, xxvi. 82. 
Blanchet, Z., system of raising coal 

from great depths, xxiii. 81-92. 
Blandy, Jno. F., quoted, xxxiii. abs. 66. 
Blanford, Dr. W. T., quoted, xxxiv. abs. 

17 ; xxxvii. abs. 49. 
Blanquillo-speiss, analysis, xxxvii. 34. 
Blanzy mines, xxxi. abs. 9-10. 
, transmission of power, xxxii abs. 

13-14. 
Blast applied to coke-ovens, xxiv. 97-99 ; 

plates xviii.. XX. 

locomotives, viii. 51. 

Blast-furnaces, ii. 204-205, 237 ; v. 28, 35, 

elevation of, 36 ; xxiv. 26 ; xxvi. 73. 

, air-heaters, xxxiii. abs. 89. 

, charcoal for, xxxiii. abs. 95. 

, coke in, xxii. 14-15. 

, effect of manganese in, xiii. 139. 

, gases, xxxiv. abs. 12. 

, — , utilization of, xx. ' 163-167 ; 

plates xlii.-xliv. 

, improvements in, xxxv. 233. 

, number of, v. 215-216; tabular 

statement, 220. 

, output, iv. 99. 

, section, xiv. 22. 

, slag, cement, xxxv. abs. 20. 

, temperature of blast, xiii. 134. 

, Woodstock. New Brunswick, xiv. 

23 ; section, facing 22. 
Blasting, xxxi. 53 ; xxxiii. abs. 56. 
— , Cleveland, xxxiii. 7-9. 
— , Lancashire, xxvi. 101. 
— , Lumpsey mines, xxxvi. 70-71. 
— , patents applicable to, xix. app. iii. 

54-55. 
— , — connected with, xvii. app. ii. 61- 

67 ; plate ix. ; xxiii. app. ii. 20 ; xxv. 

app. ii. 23-24. 
— , Plom and d'Andrimont system, 

xxxviii. abs. 65-66. 
— , -Prussian mines, regulations, xxxv. 

170. 
— , substitutes for, xxxiii. abs. 91-92. 

— materials, xxvii. 52-53 ; xxxv. 230 ; 
xxxvi. 79-86. 

— with distributed charges, xxxiii. abs. 
56. 

Blaydon, diverted boring, xxix. 191-192. 
— , main coal, iii 17 : id. colliery, xv. 237. 
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Blaydon, mechanical ventilation, xix. 236. 

— Burn colliery, iii. 13. 

— coal, quality, x. 50. 

— Main colliery, xv. 237. 
Blea Wyke sands, xxxv. 128. 
Bleiberg lead-mines, iv. 64 ; xxxiii. abs. 

76. 
Bleibtreu, Dr. Hebm, quoted, viii. 122. 
Bleicheb, — , quoted, xxxiii. abs. 79. 
Bleichert wire tramway, xxxi. abs. 27; 

xxxiii. 220-222, elevation, 235. 
Blencow, xxxiv. 127-129 ; section, xxxiv. 

136. 
Blende, xxvii. 137. 
Blenkinsopp coal-seam, xxxiii. 127- 

— colliery, exhaust steam, xxxvi. 25-26. 

— rack-wheel locomotive, viii. 48. 
Block House coal-seam, Cape Breton, 

xix. 146, 159; xxiv. 175, 176, 177, 

198, 204-205; section, 216. 
, , section, analyses, and 

gas production, xxvii. 217. 

colliery, Cape Breton, xix. 145. 

, , analysis of water, xxix. 

53. 

mines, xxiv. 204-205. 

Blocking coal, xxv. 13-14, 15. 
Bloemeke, Conrad, quoted, xxxvii. abs. 

78. 
Blomidon, Nova Scotia, xxxi. 161. 
Bloomfield bog-ore, xxvi. 74. 
Blossom pit, Hetton colliery, ix. 95. 
, , ventilation experiments, 

vii. 65, 67, 108 et seq., 202. 
Blowers, carbon dioxide, xxxvii. abs. 

32-34, 72. 
— , centrifugal, experiments, xxxviii. abs. 

48-49. 
— , collieries, iii. app. 9 ; xxii. 131, 132, 

136 ; xxvi. 38 ; xxviii. 28. 
— , gas, xxxi. 10 ; xxxii. abs. 28. 
— , Pelton colliery, iii. 36 et seq. 
— , practice with gas, iii. 33-51 ; 229 

et seq., 236. 
Blowing-engines, Denain blast-furnaces, 

xxvii. 259-260. 
Blown-out shots, mechanical effects on 

ventilation, xxv. 2S9-248 ; plates Ixxi- 

Ixxiv ; xxvi. 101-107. 
Blow-oflf pipes for boilers, xi. 52-54, 217 ; 

diagram, facing 52. 
Bliicher coal-seam, xxvii 186-187 ; xxviii. 

19, 22 ; sections, 65. 
Blue glass for examining gas-flames, 

xxviL 67 et seq. 
for gas-indicators, xxvi. 135-137, 

142. 

— mountains, vL 27-28. 

— rake ironstone, x. 119. 

— shale, iii. 13, 15-16, 20. 

— stone, xxxvi. 107, 108, 111, 112, 113; 
sections, xxxvi. 118. 

Blyth and Hartley, coal-seams, xxxviL 

7,126. 
Tyne railway, coal traffic, x. 43. 
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Blyth district, x. 42-44. 

— harbour, x. 43. 

Board of Trade regulations, building of 

marine-engines, xxiv. 119 et aeq. 

Tyne Commissioners, ix. 242. 

Boars' backs, xxxi. 161. 

Boats, unloading of, xxxiii. abs. 81. 

BocHET, L., quoted, xxxv. abs. 70 ; 

xxxvi. abs. 17 ; xxxvii. abs. 3. 
Bochum, blasting with dynamite, xxxiv. 

214. 
Bockwa-Bfohndorf colliery, xxxiv. abs. 

8-10. 
Bode patent furnaces, xxxv. 91-92. 
Bodovalle inclined plane, xxxiii. 22.3. 
BoKHM, Dr. Aug., quoted, xxxiii. abs. 

108. 
BoEHM, Jos., quoted, xxxiii. abs. 75. 
Bog of Allan, section xii. 33. 
Bog.'le houses, ix. 212. 
Boghall coal, xxxvii. 12. 
Boghead coal, xii. 178. 

, Autun, xxxii. abs. 5. 

Bogies, xxxiv. 96. 

Bogorodsky, Urals, coal analysis, xxxvii. 

abs. 94. 
Bohemia, coal-mines, xxvii. 192-194. 
--, coal- washing, xv. 128. 
— , earthquake, xxxvii. 56. 
— , Kaaden-Komstan tertiary beds, 

xxxiii. abs. 17. 
— , lignites, gases in, xxii. 28. 
— , North, lignite mines, xxxii. abs. 

29. 
Bohmische Brod boring, xxx. 88, 99. 
Boiler accidents and their prevention, 

xxviii. 247-255; xxix. 23-51, 87-100; 

plates vi.-xiu. ; xxx. 71-82, 266-269 ; 

plates xiii.-xxii. 

— explosions, iv. 39-53, 113 et neq.; 
viii. 86 ; x. 20-21 ; xi. 27-56, 207-209, 
213-218 ; XV. 287 ; xxix. 36-47 ; xxxii. 
191-200, 2 6-223; plates xxiv.-xxix. 
xxxiii. abs 3, 70, 71 ;xxxviiL 35. 

, causes of, xv. 5-11, 43-47 ; xx. 63 

et seq.y 116 et Mf,q. 

, Friedenshiitte, xjtxviii. abs. 25. 

, Hetton colliery, ix. 89^129, 160 

et neq. 

, record of, 1800-1870, xx. 53. 

, Seaton Bum, xi. 27, 54, 207-209, 

213-218. 

, Tursdale, ix. 163. 

, United Kingdom, xxviii. 248-250. 

— - , West Bromwich, x. 32. 

— feeding, differential steam pump for, 
XX iii 3; plate vi. 

— float, iv. 40, 140. 

— flueii, xviii. 121. 

, corruga'ftfl, xxxiv. abs. 7. 

— insurance companies, xxix. 24-25, 87 
et neq. 

— or engine fires, i. 139. 

— platinf^, dtterioratiw) of, xxxiiL alju. 
78. 
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Boilers, xviii. 121-126 ; plate xxxvi. ; 

xix. 9, rO-51 ; xx. -19-61 et ^er/., 1H)-1'20 

e< /icr/. , plates xxvi. xxix. , xxxv. ; xxiii. 

231. 
--, action of zinc in, xxxii. abs. 10. 
- , colliery, economical working (if, 

xxxviii. •i23--J28. 
— , Cornish, xix. 215-216 ; xx. 52. 

- , cost ot repairs, xvii. app. i. 5. 

— , evaporative performance of, xxxiii. 

ubs. 77. 
— , -- power, V. 68-109. • 

- , feed apparatus for coal-testing, Key- 
ham, xiv. 47-48 ; plates iv.-vii. 

— , tiring of, xix. 63-6i) ; plates x v. -xviii., 
215 ; XXX. abs. 7. 

- , rst cost, xvii. app. i. 171. 

— , Harrison cast-iron, xvi. 30, 35-40, 

43 ; plates vi. -viii 
— , improvement in, xxxvi. 138. 
— , Lancashire collieries, xv. 27, 41-42. 
— , marine, xxiv. 118 et seq.; plates 

xxviii.-xxix. 
— , mechanical firing, xviii. 107-118 ; 

plate xxxv. 
— , — stoking, xviii. 41 tt s^q,, 51-55; 

xxvii. 205-214. 
— , multitubular, first used, viii. 65. 
~ , — , invention, viii. 64. 
— , non-conducting coverings, xxxii. 85- 

41, 175-178. 

, riveting of, xviii. 82-84. 
— , scale in, xviii. 116-120. 
-, Shaw marine, xxvi. 93-101 ; plates 

xi. xii. ; xxvii. 9-12. 
— , South Wales, xxiii. 231. 
— , ventilation of, underground, xii. 78- 

84; diagrams facing 79, 81. 

- , Warora colliery, xxxviii. 109-110. 

- , water for, xxxviii. abs. 60-61. 
BoiNSKi, H. Z., geology of lower Congo, 

xxxviii. abs. 54. 
BoissE, — , quoted, iv. 292. 
Bolam, whin dyke, xxiv. 139. 
BoLCKOw AND VAU(iHAN, quoted, iii. app. 

7; V. 169, 185-187, 188, 212, 213; 

vi. 188, 190; xiii. 17, 116, 117, 123, 

124, 134, 152. 
Boldon colliery, electric bells, xxx. 36- 

37. 

, experiments on pressure of gas in 

coal, xxxii. 127-128. 

— — , Juckes patent tires, xvii. 67, 75. 
, plant, xxxvi. 208-209. 

, pressure of gas in coal, xxx. 

194-209, 221 et seg., 246-251 ; plates 

xxxix. xlii. xliv. 
, scroll-drum, xxiii. 38; xxv. 201, 

and plate li. 
, section, xxx. 191-194; xxxvii. 

plate xl. 
, underground temperature, xxxi. 

66. 
Boldron limestone, xxi. 267-269. 
Bole, xxx. 107 »t seq.; section, 113. 



Bole, analyses, xxx. 109. 
Bolivia, mining in, xxxiv. abs. 60, 
Boll, capacity of, xix. 180 et seq. 
Bolt-holes, South Staffordshire, x. 187. 
Bolton, H. H., quoted, xix. app. i. 4, 

12, 17. 
Bolton collieries, viii. 152 ; xxxiii. 131, 

132, 133, 141, 146, 147 ; sections, 149. 

— colliery, section, xxxii. ; 39, 356. 
Bolton Heads, xxxL 2J2. 

- Manor, plan, viii. 141. 

— Row colliery, xxxiv. 107. 
Bombay, price of coals, xxxviii. 160. 
Bombshell ore, xxxv. 184. 
Bommeloen island, xxxiv. abs 46. 
BoNACOSSA, A., quoted, xxxvii. abs. 5. 
Bond, John, Helton colliery explosion, 

ix. 107-108. 
Bone, Algeria, gneissic rocks near, xxxiv. 

abs. 13. 
Bon GUI anemometer, x 208, 236. 
Bonin coal-seam, section, xxviii. 62. 
Boosbeck mines, Walker rock-drill, xxxi. 

108. 
Boot, Eskdale, xxviii. 118 ; section, 

xxviii. 155. 
Booth and Sugden safety-hook, xxix. 

211-212 and plate xlui. 
Bootle waterworks engine, xxi. 130-131, 

139 et seq. 
Boratetiza, xxx. 60. 
B 'BDA, —4 quoted, x. 230, 238. 
Bord and pillar system, ii. *J41 ; sketch, 

244, 245 ; description, 246, 248 ; iv. 

198, 197 ; xvi. 48 ; plate xi. ; xvii. 

57-58, 82, 108 et seq. ; xxi. 107, 109 ; 

xxviii. 38, 39 ; plans, 65 ; xxx. 2J ; 

xxxv. 236. 

, cost of, xvi. 65. 

, Saarbrilcken coal-field, xxvii 

186-187. 

, Warora, xxxviii. 127-129. 

— — --, Westphalia, xxvii. 195, 

198. 
Bord-end crossings, steel or timber, cost, 

xxxvii. 226, 227. 

stoppings, vii. 22, 34 et seq. 

Bord-gate pillar system, x. 140. 
Bord-gates and benks, vi. 114 et seq., 

205 et seq. 
Border Counties railway, ix., 242-243. 

— districts, geology of, xi. 60-63, 65, 
88 ; map, facing 65. 

Bordezac, section, v. 35. 

Bords, Dipton, ix. 21-23. 

— , Killingworth, ix 24, 32. 

— , Shildon Lodge colliery, viii. 93-9-1. 

, Woodifield colliery, viii. 89 et stq 
Bore trials, Prussia, xxxii. abs. 71. 
Borer for artesian wells, xxxiii. abs. 90. 
Borers, xxi. 23. 
— , drawings of, ii. ; plate iv. 
— , rotary, xxxii. abs. 56. 
Borehole coal-seam. New South Wales, 

xxxviii. 16. 
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Borehole cipal-seam, New South Wales, 
coal nodules from, xxxvii. 145-150; 
plates xxxiii. -xxxvi. 

Boreholes, vii 90-92, 94 et seq. 

— , instrument for ascertaining inclina- 
tion of, xxix. 61-7', 189-192; plates 
iii. -iv. 

— , method of tubing, x. 199-205, 247- 
249 ; section, facing 199. 

— , new uses, xxxvii. abs. 16-17. 

— , Saarbriicken coal- field, xxviii. 19. 

— , West Cumberland, xxviii. 116. 

Boring, America, results, xxxviii. abs. 
45. 

— , artesian, India, xxxi. abs. 48. 

— , chronological review, xxxii. abs. 76. 

— , diamond rock, xxxi. 40-47. 

— , hand-power machines, xx. 65. 

— , improvements in, ii. 57-66. 
, India, cost of, xxxviii. 93-97. 

— , Kind-Chaudron sjstem, xxi. 9-20. 
— , Kirklevington, x. 200 et seq.y 248; 

section, facing 199. 
— , Salter's bridge, xxxviii. 189. 

— , Schladebach, xxxviii. abs. 1. 

— -, Seaton Carew, section, xxxviii. 21-25. 
--, sub-Wealden, xxiii. 160. 

— , Warora. cost and speed of, xxxviii. 
93-97. 

— against water in coal-mines, xix. 171- 
176; plates xxxi. -xxxii. 

— and sinking, patents for, xxiii. app. ii. 
11-13; xxiv. app. ii. 10-12; xxv. app. 
ii. 10-12. 

— apparatus, Cranston, xxx. 261-266; 
plates xlvi.-xlvii. 

, diamond, xxx. 93-106. 

, Jefferson, xxx. 83-88. 

, — automatic, xxix. 235-240 ; 

plate xlvi. 
, W. Walker, xxxi. 108-109 ; plate 

xiii. 

— appliances, xviii. 178-179; xxxviii. 
36. 

— for petroleum, France, xxxv. abs. 27. 

- machines, Beaumont and Englishe, 
xxxii. 6-7 ; drawings, 23. 

, Dru, xxxii. abs. 67. 

, Friihlich, xxxviii. abs. 41. 

, Jarolimek, xxxiii. abs. 74-94. 

— machinery, xiii. 18, 22-24 ; draw- 
ings, 22 ; xiv. 11-13. 

- prices, ii 65. 

— shot or other holes in mines, xx. 
65-70 ; plate xxx. 

— tools, fracture of, xxxiii abs. 82. 

— imder water, Kind-Chaudron system, 
XX. 187-202 ; plates liii.-lvi. 

— wells by water pressure, xxxiii. abs. 5. 

— with diamond drill, xxiii. 179-183, 
188-196 ; plates xxxvi. -xl. 

Villepigue perforator, xx. 65-70 ; 

plate xxx. 
Borings, xii. 176, 214 ; xx. 221 ; xxxv. 

224-226. 



Borings, abstract of. South Durham, 
xxxviii. 25. 

— and sinkings, proposed record, xiv. 
8-27 ; xvi. 6. 

BoRLASE buddle, xxx. 147 ; and plate 

xxxvii. 
Borneo, gold, xxxiii. abs. 18, 60. 
— , — mining, xxxii. abs. 2-3. 
BoBNET hand-boring machine, xxxvii. 

117-120; plate xxviii. 
Borrowdale copper-mines, xxxiv. 116,121. 

— graphite-mines, xxxiv. 116, 118, 119, 
120. 

— series, xxviii. 1 12 ; xxxi. 212 ; sec- 
tions, 237. 

Borstel coal-seam, section, xxviii. 61. 
Boryslaw ozokerite, xxxvii. abs. 55 ; 

xxxviii. abs. 15-16. 
BosE, Pramatha Nath., quoted, xxxiv. 

abs. 17, 75. 
Bosnia, manganese, xxxviii. abs. 66. 
BoswELL, Sam. , Ivjhtning at KiiMesworth 

colliery, xxx. 129. 
Botes gold-mine, xxxv. 88. 
Bottom and top coal taken together, viii. 

90. 

— block, Cleveland, xxxv. 117 ; sec- 
tions, 145. 

— hard coal-seam, Derbyshire, x. 119. 

— limestone, xxii. 116, 118; xxviii. 5, 
113, 114, 126, 129, 134; sections, 
155 ; xxxiv. 127, 130, 131, sections, 
136. 

— seam, Cleveland, section, xxxv. 145. 

— soft coal-seam, Derbyshire, x. 1 19. 
BoTY safety-lamp, i. 308, 315 ; xxxiii. 

abs. 39 ; xxxviii. abs. 38-41. 
— , height of flame cap, xxxviii. 

181. 
BoTY-RosENKKANTZ safcty-lamp, experi- 

ments, xxxiv. 163. 
Boulby, section, v. 195. 
Boulder clay, xi. 85-88 ; xiu. 171-173 ; 

xxvii. 18; xxxi. 218-219; "sections, 

237. 
Boulders in alluvial dritt. Nova Scotia, 

xxxi 161, 162. 
- — coal, Austria, xxxv. abs. 23. 

, Upper Silesia, xxxvii. ah.^. 02. 

Boulonnais coal-field, xxvii. 143-144, 148- 

150 ; maps, 163 ; section, 163. 
BouLTON AND Watt engines, x. 122 ; 

xix. 208-209 ; plates xxxix.-xl. 
Boundary line })etween mountai • lime- 
stone and millstone grit, xiv. 43-45, 

71-71. 

— of southern coal-field, x. 75-79; 80-82. 
Bouquet de la (ikye, , quoted, xxxii. 

ai>8. 11. 
Bouriez, - -, patent fuel, xxvii. 184. 
Bourne, Petkk, quoted, xxxiii. 123. 
— , safety-lamp, xii. 43. 
Bouw.-, xviii. 176. 

BousQUET, DU, - -, quote<l, xxxiii abn. 4r». 
Lou.*)8iN(;AUjyr, , (quoted, xxxiii. abs.52. 
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BouTAN, E.. quoted, xxxi. aba. 42. 
Bouteur, Belgian coal-mines, xxvii. 177. 
BoUTiONY, --, quoted, xi. 43. 
Boutilier coal-seam, xxiv. 196. 
Bouvy colliery, compressed-air machinery, 

xxi. 199-218 ; plate xxxiii. 
BovET, A. DE, quoted, xxxiii. abs. 21. 
BowDEN, J. VV., quoted, xxxviii. abs. 67. 
Bower electric coal-cutting machine, 

xxxviii. 32-33. 
Bowes, & Co., John, quoted, iii. app. 3. 
Bowes quarry, xxi. 259. 
Bowie tub, Ne castle, hize of, xix. 182- 

183. 
Bowling iron, strength of, xxix. 216. 
BowLKER, T. J., ventilating fan, xxxi. 

93-l(;4; plate xii 241-243; xxxii. 24, 

32, 33, 116-119, 120-121. 
Bowman, John, Seaton Burn boiler ex- 
plosion, xi. 33-34. 
Bowman, J. E., quoted, xi. 43. 
Bowness borehole, xxxiii. 129. 
BowRON, W. M., quoted, xxxv. abs. 8. 
Box, Thos., quoted, xxiv. 76. 
Boxes for ventilation experiments, vii. 

i94, 209. 
Boyd, Edward Fbnwick, i. 227 et seq. ; 

ii. 5, 6, 8, 80 ; iii. 6. 

— , abstraction of explosive ga^ from coal- 
nmiesy xix. 84. 

— , address, Glasgow 1870 meeting, xix. 

191. 
— , advantages of mechanical ventilation ^ 

xix. 233. 

— f air com pressing michineryy Byhope, 
xxi. 80, 82. 

— , air- vessels in pumping engines, xxi. 

154 et seq. , 
— , apparatus for saving breakage of coal, 

XXV. 262. 
— , appointment oj secretary, xii. 147. 
— , artificial stone, xxiii. 159-160. 
— , ascensional ventilation, viii. 10 e^ seq. 
— , Bainbridge safty-lamp, xxiii. 21, 

23-24 et seq. 
— , boiler accidents, xix. 48. 
— , — explosions, xi. 208. 
— , borinq against vjater in coal-mines, xix. 

175, 176. 
— , Bristol coal-field, x. 115, 116. 
— , carboniferous limestone series of 

North Northumberland, ix. 185-225. 
— , — rocks of Cumberland and Fumess, 

xxxiv. 137. 

— , of Scotland, xx. 155, 157. 

— , channel tunnel, xxxii. 22. 

— , Chesterfield cocU-dtist committee, xxix. 

21. 
— , chronicles of coal- trade, xvi. 5, 6. 
— , classification, (f carboniferous, xiv. 71 ; 

xxv. 234-235 ; XX vi. 52. 
— , coal-cutting machines, xii. 49 ; xvii. 

35. 

— , coal-gas as a heat-pi^oducer, xxiii. 

63. 



Boyd, Edward Fenwick, coal-measures 
and oil produce of United States, xxv. 
101, 145-175; xxvi. 28-31. 
— , coal-mining in China, xv. 1. 

North Formosa, xxxiv. 77-78, 

9. 

coal-ioa^hiiuj apparatus, xxix. 170. 

compressed-air machines, xxii. 73. 

condensation in steam-pipes, xxix. 13, 
14. 

Cornish and other pumping-engines, 
xix. 219. 

cou7iterbalancing winding-engines, xx. 
212, 216. 

Cra'tg and Bidder safety-lamp lock, 
xix. 16. 

differential expansive pumping -engine, 
xxiii. 8, 12. 

direct-acting engine, Toumeley, xv. 140. 

drift in coal-measures, xiii. 158, 160. 

duration of northern coal-field, iii. 6. 

education of mining engineers, xxi. 38. 

enlargement oj institute, xv. 79. 

enrolment of institute under limits 
liability act, xxi. 72. 

examinations, xxiv. 42-43. 

excavating machinery, xx. 162. 

expansion gearing for unnding -engines, 
xxix. 5. 

experiments with coal-dust, xxxiv. 
.307-308. 
> feeders ofvjater, v. 158. 

feeding of colliery horses, xxxii. 161. 

firing of steam-boilers, xix. 68. 

Flintshire cannel-seam, xix. 82, 83. 

Forbes gas indicator, xxix. 174. 

gas, Strafford main colliery, xviL 
57, 105, IQletseq. 

geology of northern coal-field, xiii, 42, 
43, 45, 46, 47. 

Redesdale district, xxiii. 41. 

border districts, xi. 60-61, 196, 

97, 198, 199, 200, 201, 202, 203, 205. 

Glasgow 1870 meeting, xx. 183-184. 

Cowrie mines. Cape Breton, xxvi. 60 
et seq. 

Orafton Jones coal-getting machine, 
xix. 243. 

Guihal ventilator, Frameries, xvi. 8. 

Hall, T. Y. , scholarship and- technical 
education, xix. 188. 

hand-gear for reversing vnnding-en- 
gines, xxvi. 149. 

Harkess rocks, xxvi. 128-129. 

haidage. East Tanfield, xxix. 73. 

inaugural address, opening of Wood 
memorial hall, xxi. 223-234. 

inclination of boreholes, xxix. 71. 

incorporation of institute, xxvi. 53-54. 

increased number of vice-presidents, 
xi. 224. 

internal stress in cylindrical and 
»pherical dams, xxxii. 213. 

jet-mining, xxxi. 58. 

joint meeting, 1872, xxi. 113, 157. 



VOLUMES t. to XXXVilt. 



25 



Boyd, Edwabd Fbnwick, Jonea and Bid- 
der coal-breaking machine, xix. 10, 13. 
— , Kind-Ghaudron boring system, xx. 199 

et seq. ; xxi. 9-10, 12 et seq. 
— , Lancashire coal-field, xv. 16. 
— , Legrand chair sleepers, xvii. 32. 
— , Lemielle ventilator, xix. 4. 
— , levelling instruments, xxvii. 128, 129. 
— , Limburg coal-field, xxvi. 25-26, 27-28. 
— , limestones, Northumberland, xxv. 51- 

52, 56-57. 
— , Lloyd ventilating fan, xix. 6, 7. 
— , longwall. East Hetton colliery, xxv. 

258, 259. 
— , — working, xvi. 42 ; xix. 86 et seq. ; 

xxi. 8-9. 
— , — — , Annesley colliery, xxi. 104 

et seq, 
— , Lundhill colliery -explosion, vi. 122, 

124, 126, 224. 
— , mechanical stoking, xviii. 97. 
— , — effects of bloum-out shots on ventila- 
tion, xxvi. 103 et seq. 
— , mem>orial portrait of Nicholas Wood, 

xiv. 104. 
— , minera firestone, xxiv. 154, 155. 
— , mineral oil- works, xx. 183. 
— , mining college, iii. 346 ; ix. 252. 
— , mining in mountain limestone, xviii. 

151 ; xix. 102, 10:^, 104, 105, 106, 107, 

108, 109, 110, 111. 
— , imtural pits, Belgium, xxiii. 79. 
— , New South Wales coal-field, vi. 22. 
— , Northumberland limestones, xxiv. 145, 

147, 147, 148, 149. 
— , Nova Scotian gypsum, xxx. 67-68. 
— , oil on wire-gauze, xv. 146. 
— , paradoxes in ventilalion, xiii. 14, 50 

et seq. 
— , Pennsylvanian coal-measures, xxvi. 

28-31,43, 44,46,48. 
— , Pemolet and Aguillon^-t report, xxxi. 

29. 
— , Per J an iron-lode, Cornwall, xxvii. 

139-140. 
— , practice of mine levelling, xx. 79. 
— , presentation of books, iv. 265. 
— , president, election, xviii. 153-155. 
— , presidential address, xix. 41-56 ; xx. 

219-220. 

— , , G. B. Forsttr, xxxi. 143. 

, — , , G. G. Greenwell, xxx. 270-271. 

— , , Lindsay Woof, xxv. 198-199. 

— , pressure of gas in solid coal, xxx. 257, 

259. 
— , prosperity of institute, xxv. 250. 
— , quoted, ix. 52, 55, 250 ; x. 7 ; xi. 104, 

105, 129; xiii. 112; xxi. 227-228; 

xxxvi. 159 ; xxxvii. 10 ; xxxviii. 41,42. 
— , Ramsay and Gook signal-indicator, 

xix. 25. 
— , raling of coal-mines, xiv. 102 et seq. 
— , registration of colliery plans, xvi. 5, 6. 
— , report on Lindley and Button collec- 
tion, xxv. 1-3. 



Boyd, Edwabd Fenwick, report of rules 
committee, xix. 99, 100. 

revision of rule 4) xxi. 82. 

rivetting report, xxi. 20. 

Rosedale Abbey ironstone, vii. 95 ; xix. 
199, 200. 

Russian coal-fields, xxiv. 151. 

safety-cage report, xx. 80. 

— cadges, viii. 7. 

— lamps, xii. 75. 
selenitic plaster, xxiv. 153. 
Shaw boiler, xxvi. 98, 100, 101. 
smoke' consumers, xvii. 75. 
spontaneous combustion of coal, x. 178 ; 

xxv. 117 e^ seq. 

statical and dynamical pressure in lift- 
ing tets, xxi. 58, 91 e^ seq. 

steam boilers, xix. 9 ; xx. 61, 115-116, 
120 et seq. ; xxx. 268. 

sub-Wealden boring, xxiii. 160, 161. 

subscriptions in arrear, xiv. 1. 

systems of opening bridges, xxii. 72. 

testing of safety-lamps, xxxv. 43. 

thanks to Literary and Philosophical 
Society, xxi. 82. 

tubing boreholes through quicksands, 
X. 247 et seq. 

underground conveyance in Gleveland, 
xvi. 92, 126. 

— surveying, xx. 45 et seq, 100-101. 

— temperature, xxxi. 72, 73. 
utilization of blast-furnace gases, xx. 

167. 
valuation of mines, xxiii. 154, 156, 158. 
ventilation of underground boilers, xii. 
78. 
vote of thanks to, v. 226. 
wash, Durham coal-field, xiii. 69-85 ; 
xiv. 4. 

West Gumberland hatmatite-deposits, 
xxviii. 226, 227--228. 
winding -engines, xxvi. 116-117. 
unre-ropes, viii. 15, 18. 

tramways, xx. 217. 

Wood memorial hall, xix. 73, 74. 
Wood safety-lamp, xvii. 63. 
Boyd, R. F. , telephonic ventilation tell-tale, 

xxviii. 68. 
Boyd, William, air- compressing ma- 
chinery, Ryhope, xxi. 81. 
— , comparative cost of coal and gas fuel, 

xxiii. 61. 
— , Cornish and other pumping -engines, 

xix. 220. 
— , ensilage, xxxii. 114-115. 
— , engines, British mercantile marine, 

xxiv. 125-127, 250, 257-258, 260. 
— , regulations for membership, xxvi. 144. 
— , report of rules committee, xix. 101. 
— , rivetting, xviii. 3 et. seq., 9-18, 82-84 ; 

plates i. -vi. 
— , Shaio marine boiler, xxvi. 98. 
— , smoke-consumers, xvii. 68, 73-74, 75. 
— , steam boilers, xviii. 112 et seq. ; xix, 
9 ; XX. 62, 120 el seq. 



26 



GKXERAL INDEX TO TBAXSACTIONS. 



Boyd, William, ffiil-roj>e committee^ » 

njtort, xviii. 78-79. 
— , mtchanival-'itok'uuj, xviii. 41-42 e/ xe</., 

89 ft/ Htq. ' I 

Boyen coal-seam, section, xxviii, 63. > 

Boyle's law, iii. 74. 
Boys employed in coal-haulage, iii. 260- 

261. 
lirabant table-land, xxvii. 14»), 148. 
Brachymetopus Strzeleckii, figured, vi. 

plate iv. '^o. 
liradbury colliery, pumping-engine xv. 

33. 
BK.VDLEY, F. W. , quoted, xxxvii. abs. 75. 
Bradley ironworks, v. 213. 
Brady, — , quoted, xxxii. 4. 
Brady, H B., quoted, xxiv. 141-145. 
Brainebd, Alf. F., quoted, xxxvii. abs. 

6. 
Braive, M., quoted, xxxviii. abs. 26. 
Brakes for winding-engines, hydraulic, 

xxxvii. abs. 43-44. 
— , Wenger, compressed air, xxxii. abs. 

56. 
Bbamwell, Sir F., quoted, xxxviii. -Jo. 
Bramwell, Hu(iH, horizon of low main 

seam in a portion of Durham coalfield, 

xxxvii. 151 - loli ; plates xxxvii. -xl. 
Bramwell, J., quoted, xxviii. 211. 
Bran, objections to, xxxii. 78. 
Brancepeth coal-seam, xiii. 42. 

— colliery, xv. 239. 

, horses, xxxii. 108. 

, Juckes patent fires, xviii. 109. 

, working, xvi. 111. 

— new colliery, j)lant, xxxvi. 217. 
Brande's Journal, quoted, iii. 51. 
Brandlehow lead-mine, xxxiv. 12;M24. 
Brandling, Jno., quoted, xxxviii. 191. 
Brandling, Rev. R. H., quoted, xxxviii. 

198. 
BrandliN(}, Robt. W., quoted, XV. 244; 

xxxviii. 198. 
BRANDLiN(i, Wm., quoted, xxxviii. 195. 
Brandling's Executors, quoted, iii. 

app. 6. 
Brandling junction railway, xv. 238. 
Brandon colliery, horses, xxxii. 108. 

— - - , ventilating experiments, xxvii. 
103 et stq. 

Brandt, — , hydraulic-drill, xxxvi. 72 ; 
xxxvii. abs. 34. 

— , patent hydraulic stone-borer, xxxi. 
abs. 27. 

Brandt-Sulzer air-compressors, xxxi. 

abs. 45, 46. 
Brandywell hall, xxviii. 6. 
Branthwaite, xxxiv. 132, 133. 
Bras d'Or lake. Cape Breton, xxx. 53. 

, , analysis of water, xxix oT. 

Braslyd coal-seam, section, xxxi. 195. 

Brass, fusibility, xxiii. 56. 

— thill coal-seam, pillar working, ix. 

20 et Htq. ; section, xiii. 77 ; xxxvii. 6, 

152, 153. 



Brass vein anthracite seam, xxxi. 179, 189. 
Brasses, xiii. 223. 

Brassy band coal-seam, xxxiii. 133 ; sec- 
tion, xxxii. 327. 
Brattice, materials, ix. 70-71, 79. 
Braun coal-seam, section, xxviii. 61. 
Bray, - , quoted, xxxviiL 172. 
Brayton, viii. 151. 
Brazil, diamonds, xxxiii. abs. 29. 
— , — , accompanying minerals, xxxiv. 
abs. 38. 

- , - , deposits, xxxiv. abs. 45. 

— , - for drilling, xxiii. 194. 

-, mineral resources, xxxiii. abs. 21. 
Brazos coal-field, xxxi. abs. I>9. 
Breaking of anthracites, xxxi. 189. 

— — beam. Hartley colliery, xi. 147. 

- - coal, apparatus for preventing, 
XXV. 261-262 ; plate Ixxvii. 

colliery rope<, xxxi. abs. 17-19. 

electric safety lamp, xxxi. 118-119. 

engine l)eams, xi. 147 ; xii. 5 et stq. 

— — glass in safety -lamps, xxx\'ii. 75- 
76 ; xxxviii. 17. 

links in pit chains, xi. 161. 

winding-rope, xxxii. abs. 80-81. 

— strain of steel bars, xviii. 13, 14. 

wire-ropes, vii. -12 et atq. 

Breathing in noxious gases, Fleuss appara- 
tus, xxxi. 197-203 ; plates xxxiii. - 
xxxvi. 

Breccia xxviii. 11 ; sections, 155. 

— gashes, xxxiii. 165-167, 169-174, 
diagrams, 166 ; xxxiv. 167. 

Brecknockshire, coal production, xxxi. 

180. 
Breckon, J. R., Aitken cokt'Oveiify xxix. 

194-195. 
— , A'lV/// and Mtikltjohn coal cutting 

machines, xxviii. 192. 
Breckon, J. R., and R. Dixon, coke 

ovens, ix. 12, 35-37, 48 et aeq. ; xxii. 8 ; 

plan, facing, ix. 35. 
Brecon Hill, section, xi. 64. 
Brkmkr, J. N., quoted, xxxviii. 61. 
Brendon iron-ores, xxviii. 221-222. 
Brenkburne iron and coal-works, v. 214. 
Bkennkckk, L., quoted, xxxvi. abs. 10. 
Bresson, — , quoted, xxxvii. abs. 72. 
Breton, , quoted, xxxvii. abs. 70. 
Briar Hill block-coal, xxv. 154, 155. 
Briart, a., quoted, xxiii. 67, 102-104. 
— , mechanical coal-screen, xxvii. 1 81-182, 

194. 
Briavionne, — , quoted, iv. 294, 314. 
Brick clays or earths, xxiv. 27 : xxx. 124 ; 

xxxii. 52. 

— coal-seam, section, xxxii 333. 

— stoppings, xv. 207. 

Bricks, magnetic, xxxiii. abs. 54. 

— for circular coke-ovens, diagram of 
sizes, facing, viii. 1.33. 

— made of coal- ashes, xxxiv. abs. 71. 
Bridge pit, Wigan, compressed-air ma- 
chinery, xxi. 206. 



Volumes i. to xxxviiI. 



■27 



Bridge pit, Wigan, endless-rope, xvii. 

app. i. 119-133 ; plates xlviii.-xlix. 
Bridges, viii. 74-75, 78-79; xxxv. 229, 

231. 
— , design of, xxix. 184-185. 
— , different systems of opening, xxii. 

61-72, 152; plates XV. -xix., xxxvi. 
Bridgewater Trust collieries, Owen 

safety-cage, xix. app. i. 4. 
Bright, — , safety-cages j xv. 114. 
Brighton, wire-tramway, xx. 4, el seq.; 

plates iL-v., ix., xvii-xviii. 
Brine, iii. app. 9. 

— springs, xiii. 208-209 ; xxx. 59-60. 
Brinkbum, v. 214 ; xxviii. 6-7. 

— , ironstone-shale, xxxiii. 71. 
— , main-seam, xxxvii. 13, 18. 
— , synopsis of strata, xxxvii. 13. 
— , top coal, xxxvii. 13. 
Briquettes, xxviii. 207. 
— , manufacture, xxxvi. 35, 41, 42 ; 
xxxviii. abs. 24. 

— manufactory, Westphalia, xxxiL abs. 
63. 

Brislington coal-seams, xxvii. 89 ; 

section 97. 
Bristol, coal-field, geology, xxvii. 87-97 ; 

plates vi.-ix. 
— , , northern end, x. 97-104, 113 

et seq. 
— , , Somersetshire section, x. 105- 

111, 113 et seq,; map and section 

facing 97. 
— , mining school, v. 26. 
— , two feet coal-seam, analysis, xxx. 18. 
Britannia bridge, viii. 74. 
British anthracites, xxxi. 1 76. 
British Association, xx. 162. 
, earth-tremors committee, xxxvii. 

65. 

, 1862 proposed meeting, xi. 7. 

, 1863 meeting, Newcastle, xii. 3, 

18-19, 46, 69-72, 87-92 ; 1889 meeting, 

xxxviii. 47, 220. 
, 1886 meeting, conference, Birming- 
ham, xxxvi. 61-63. 

, printing of papers, xiii. 1-2, 3, 11. 

, reports, xxxi. 61, 63, 65. 

, thanks to institute, xiii. 3. 

British carboniferous insects, xxxiv. abs. 

65. 

— coal, prices in India, xxxviii. 160-161. 
, production, iv. 300-301 ; xxxii. app. 

13-15. 
, statistics from 1851 to 1881, xxxii. 

app. 1-14. 
versus foreign coal, vi. 65, 67. 

— coal-fields, duration, xxxii. 135-148, 
213. 

— collieries, fire-damp explosions, tables, 
xxxi. 88, 90. 

— colonies, minerals, xi. app. 5-6. 

— Columbia, coals, xxviii. 236-241. 

— — , mineral statisticis, xxxvii. abs. 
56. 



British iron-ore production, xxxv. 105, 
113, 119, 121, 123, 124, 127, 130, 133, 
135, 139, 141, 143, 145. 

— mercantile marine, engines, xxiv. 105- 
127 ; plates xxi.-xxxi., 250-253, 256- 
262. 

— minerals, iv. 71 ; xi. app. 4-5. 

— shipping^ xxxvi. 136-137. 

British Society c»f Mining Students, 

xxxvi. 168, tables, 190-191. 
Briton ferry, xxiii. 242. 
Brittany, silver-lead mines, xxxvii. abs.7. 
— , tin-deposits, xxxiv. abs. 44. 
Broad Cove, Cape Breton, xix. 138 ; xxiv. 

181; xxvii. 228. 
Broad gauge railways, viii. 77; ix. 61. 
Broadbent, J. C , patent safety- cage 

xvi. 31, 33-34, 87-88, 106, 128 ; plates 

iv. -V. ; xix. app. i. 5-7 ; plate vi. 
Broadwood quarry, section and plan, xxi. 

270. 
Bkockbank, Wm. , quoted, xxviii. 143, 147. 
Bkockie, — , clockwork -lamp, xxxiv. 28. 
— , commutating-lamp, xxxiv. 33-35 ; 

plates vii.-viii. 
— , double carbon lamp, xxxiv. 35 ; 

plate viii. 
Brockley, New Zealand, analysis of coal, 

xxxv. 198. 

— , , coal-mine, xxxv. 197, 198. 

Brockram, xxxi. 219. 

Brock well coal seam, ii 110, 144, 217, 

273 ; xiii. 42, 46, 47 ; xx. 95, 97 ; xxv. 

235, i37 ; xxxiii. 137 ; xxxvu. 3, 6, 7, 

24, 125 et seq. 

, Browney, xxviii. 106. 

, coking coals, xxii. 8, 156. 

, explosion in, xxxiii. abs. 38. 

— , longwall, xvi. 45. 

— , Redheugh colliery, faults in, 

xxxviii. 49 et seq, ; plates ii. -iii. 

> good coking coal, viii. 112. 

, pillar working, viii. 88 et seq. ; 

section, viii. 89. 
BROiiDEN, .Ias., quoted, xix. app. i. 3. 
Broja, — , quoted, xxvii. 191. 
Broken ropes or chains, accidents from, 

xix. app. i. 18 tt stq. 

— workings, xvi. 48, 110 ; xxxi. 16-17 ; 
plates ii. iii. iv. v. vi. 

, Warora xxxviii. 121. 

Bromlce Lough, xxiv. 85, 88, 89. 

Bromley-by-Bow, Bastier chain-pump, 
XV. 124-125, 137. 

Bromwich, Heath pit, plan of wagon- 
way a and boilers, x. 32. 

Broncsniart, Chas., quoted, xxxiv. abs. 
17 ; xxxvii. abs. 86. 

Brooch coal-seam, x. 170. 

Broockmann, Dr. K., quoted, xxxviii. 
179. 

Brook, E., quoted, xix. app. i. 10, 15. 

Brookfield, Nova Scotia, xxvi. 76. 

Brooks, C. A., integration of expression 
for law of cooling, iv. 182-184. 



28 



GENERAL INDEX TO TRAILS ACTIO JfS. 



Brooks, W. A., quoted, ii. 114-115; v. 175. 

Brooksbank, -, quoted, viii. 143, 149. 

Broomhill colliery, x. 44-45 ; xv. 245. 

, coal-cutting machine, xii. 49, 50. 

, coal-seams, xxxvii. 7- 

, nip-out, xxxviii. 54. 

, transmission of power by steam, 

xxxv. 159-166; plate xxiii.; xxxvi. 13 
et neq. 

Broom House, basalt, xxiv. 139. 

Brough, Bennett H., outbursts of gas 
in metalliferous mines, xxxviii. 59-70. 

Broitgh, Lionel, Daglish loater-gatige, 
xvii. 29, 30. 

— , Hartley colliery accident, xii. 8 et neq, 
, horse-power of Coniinh enginesy xvii. 24. 

Brough ton Moor, viii. 150. 

collieries, xxxiii. 123, 137, 138, 1?9; 

xxxiv. 106, 109, 110. 

, sections, xxxii. 330, 356. 

Browell, — , quoted, iv. 66, 100; xii. 202. 

Brow ELL and Richardson, quoted, xv. 
101, 145. 

Brown, Amos P., quoted, xxxvii. abs. 
74 ; xxxviii. abs. 71. 

Brown, John, lightniiuj, Camiock Chase 
collieries , xxx. 131. 

— , rope-haidaye, xxix. 71-72. 

— . Seaton Htum boiler -explosion, xi. 35. 

Brown, M. Walton, cUteratioii of bye- 
laws, xxxviii. 184. 

— , apparatus for rapid determination of 
specific gravities, xxxvi. 95-97 ; plate 
xiv. 

— , barometer and thermometer readings 
1888, xxxviii. 229-235 ; plates i.-iv. 

— , coal'duM, xxxvii. 257- 

— , correlation of coal-seams of carboni- 
ferous formation of North of England, 
with notes on probable duration of 
coal-field, xxxvii. 3-21, 24, 25, 124, 
126 ; plate i. 

— , earth -movements and gases in mines, 
xxxvi. 43-44, 86, 120, 121. 

— , experiments on resistance to air -currents 
in mines, xxxviii. 218. 

— , experiments on Wolf safety-lamp, 
xxxiv. 293-294. 

— , federation of institutes , xxxvii. 155, 175. 

— , improved form of seisrtwscope, xxxvii. 
112. 

— , instruments for mea^Lring (fas, xxxvii. 
66. 

— , joint committee on merhanical ventila- 
tors, xxxvii. 181 et seq. 

— , light mint ral-oils as lubricants, xxxviii. 
9, 10, 12. 

— , Marsaut safety-lamp, xxxiv. 161-165, 
166, 167 ; plate xxxiv. 

— , mech nical ventilators, observations 
to be made and instructions to engin- 
eers, xxxvii. 189. 

— , observation of earth-shakes, xxxiii. 
179-183; xxxiv. 168-169, 170; xxxvii. 
66, 112. 



Brown, M. Walton, Pieler spirit-lamp 
as a fire-damp indicator, xxxviii. 177- 

181 ; plates v. -viii. 182, 182a. 

- , quoted, xxxii. 123 ; xxxiv. 293 ; 
xxxvii. 55, 101 ; xxxviii. 39. 

— , report of committee on earth-tremors 
a d their connexion with issues of gas 
in mines, xxxvii. 55-57, 66. 

— , — — — — Ryhope air-receiver 
explosion, xxxvii. l97-264t, 216 ; plates 
xli.-xlix. 

— , securit", xxxvi. 82. 

— , Swan imjrroved electric safety -lamp, 
xxxvi. 57. 

— , Swete electric safety -lamp, xxxviii. 18. 

— , translation of E. Mallard's remarks 
on pressure of gas in solid coal, xxxii. 
123. 

— , translation of new mining regulations, 
Belgium, xxxiv. 265-283. 

— , Prussian regulations for man- 
agement of fiery mines, xxxv. 167-171. 

Brown, Dr. R., quoted, xxiii. 170; 
xxvii. 238, 240. 

Brown, T. Forster, diammui-drill, xxiii. 
196. 

— , federation of mhiing institutes xxxvii. 
164, 176, 177, 178, 179. 

— , joint committee on mechanical ventila- 
tors, xxxvii. 185. 

— , Lincolnshire ironstone, xxiv. 31-32. 

— , quoted, xxiv. 8. 

— , Russian coal-fields, xxiv. 20-21. 

— , South Wales coal-fields, xxiii. 197-256. 

Brown and Adams, quoted, xxxviii. 89. 

Brown and black rakes ironstone, x. 1 19. 

— ash coal, x. 172, 174, 182. 

— coal, Roumania, xxxvii. abs. 79. 
, spontaneous combustion, xxv. 179- 

182 ; plate 1. 

, Transylvania, xxxv. 88. 

, Upper Rhine, ix. 71. 

— coal-mine near Dux, xxxiv. abs. 5. 

— hsematite, xxvii. 133, 134, 136. 137. 
Browne, Sir B. C, reception of visitors, 

xxxvi. 126-127. 
Browne, W. R., quoted, xxi. 54. 
Browney boring, xxiii. 160, 161. 

— colliery, coke-ovens, xxvii. 127. 
, plant, xxxvi. 216. 

, visit to, XX viii. 105-106 

— river, borings near, xxx. 102. 
Brownrigg, Capt., quoted, vi. 23. 
Brownville, Nebraska, xxxv. abs. 40. 
Broxtow colliery, x. 150. 

Bruay, high resistance dam, xxxv. abs. 

5-6. 
Bruay Colliery Company, xxvii. 161. 
Bruce, Dr. J. C, quoted, viii. 47; 

XV. 176 ; xxxiv. 84, 99. 
Bruce, Geo. B., presidential address. 

Sir Lowthian Bell, xxxvi. 165. 
Brtickenberg colliery, coal-dressing, xxix. 

164-170; plates xxviii.-xxxi 
Brunel, I., quoted, viii. 76. 



VOLUMES I. TO XXXVIII. 



29 



Bbunet, — , quoted, xxxiii. abs. 82. 
Brunner colliery, xxxv. 191-192. 
Brunnlechneb, Prof. Aug., quoted, 

xxxv. abs. 16. 
Bbunton, Dickinson, quoted, xix. 93. 
Bruntou colliery, xv. 207. 
Bbunton locomotive, viii. 48. 

— patent borer, xix. 92-93. 

— ventilator, xix. 227, and plate xlii. 
, Gelly Gare, xviii. 134. 

— quarry, section, xxiv. 150. 

Brush arc lamps, xxxiv. 30-32 ; plate 
vii. 

— dynamos, xxxiv. 13-17 ; plate iv. 
Brusselton Hill, viii. 56, 57. 

BryaNT, E. R., coal-mewiuresy Catalonia, 

xxxvi. 41, 42. 
Bryce, Dr., carboniferous, Scotland, xx. 

XX. 156-157. 
Bryham, John, safety-hook, xix. app. i. 

15-16; plate xvi. ; xxix. 204, 212; 

plate xxxiv. 
Bryham, W., quoted, xix. app. i. 16. 
Brynddu colliery, endless-chain, xvii. 

app. i. 142-144; plates lii.-liii. 
Brynn, safety-lamp experiments, xxix. 

146 ef seq. 
Buchberg coal- field, xxxiv. abs. 14. 

— coal-mines, iv. 76-81, 90-91 ; view, 106. 
Buchum Valley, gold, xxxv. 87. 
Buck, S. M., quoted, xxxiii. abs. 23. 
Bucket door-pieces, breakage, xxi. 50- 

52, Q^etseq., 91, 96. 
Buckets, V. 51-52. 
— , Framwellgate colliery, wear of, xii. 

39. 
— , ^utta-percha, xii. 39. 
Buckland Hollow coal-seam, x. 120. 
Buckley Lane colliery, Owen safety-cage, 

xix. app. i. 4. 
BucKMASTER, J. C, technical education, 

xvu. 95-101, 102, 103, 104. 
BucKSTONE ventilation-register, x. 133. 
BuDDLE, John, proposed mining-record 

office, xii. 36-37. 
-, quoted, i. 282, 287, 301-302; ii. 

130; vu. 6; ix. 240: xu. 179, 186; 

xui. 42, 46; xv. 145, 214, 218, 221- 

222, 224, 225, 228, 229-230, 231. 232, 

235; xvi. 6; xviL 58, 82, 106; xix. 

180, 181, 184; xxv. 5, 8; xxx. 36; 

xxxi. 125, 126; xxxvii. 22, 125; 

xxxviii. 39, 42, 53. 
— , executors, quoted, iii. app. 4. 
Buddle's Hartley colliery, iii. 11, 22. 
Buddling-ores, xxx. 146-148 ; plates 

xxxvi. -xxxvii. 
BuECKiNG. H., quoted, xxxiv. abs. 67. 
Buildings for institute, xvii. 31-32, 41, 

42, 55, 60. 
Neunkirchen coal-dust experiments, 

xxxiv. 223-226 ; plate xxxviii. 
Building-stones, xxiii. 215; xxx. 122; 

xxxiv. abs. 32. 
BuissoN, — , quoted, xxxviL abs. 71. 



Bnisson coal-seam, xxxiv. abs. 37. 
Buitron pyrites-deposit, xxxvii. 51. 
Bukowina, mining, xxxiv. abs. 51. 
Bulgaria, coals, xxxiii. abs. 20. 
— , minerals, xxxv. abs. 50-51. 
Bulkhead, Hury reservoir, xxxiv. 261- 

262. 
Bull coal-veiu, section, ii. 255. 

— iron smelting process, xxxiii. abs. 72. 

— lodes, xxxi. 158; section, 173. 
Buller, New Zealand, coal-field, xxxv. 

187-188. 
Bui Igill collieries, xxxiii. 129, 133, 134; 

sections, xxxii. 334-335, 356 ; xxxiii. 

149. 
Bullock Island, New South Wales, 

section, xxxvii. 146 ; plate xxxiv. 
BuUy-Grenay colliery, xxvii. 159-160, 

279 ; plates xxxvi. -xxxvii. 
Bulman coal, ix. 204, 208, 209, 218, 220, 

223, 224, 225 ; xxxvii. 13, 20. 

seam, xxx. 125. 

Bulow coal-seam, section, xxvii. 56. 
Bultfontein diamond-mine, xxxv. abs. 

18, 19. 
Bulwell plane, x. 154, 157, 158. 
Bunches, xxviii. 119, 120, 146; figures, 

X xviii, 155. 
Bundings, xviii. 175. 
Bunker Hill district, Broadbent safety- 
cage, xix. app. i. 7. 

— — — , Ormerod disconnecting hook, 
xix. app. i. 13. 

BuNNiNG, Chas. Z., BrawU hydraulic- 

drill, xxxvi. 72. 
— , coal-mining, Warora, xxxviii. 77-169 ; 

plates iv.-iv. bis. 
— , description of instrument for levelling 

underground, xxvii. 3-6, 7, 128 ; plates 

i. -ii. 
— , instrument for siscertaining inclina- 
tion of boreholes, xxix. 61-70, 189, 

191 ; plates iii.-iv. 71. 
— , quoted, xxix. 91. 
— , fiecurite, xxxvi. 85. 
BuNNiNG, Theo Wood, abstracts of 

foreign papers, xxxi. 75 76 
— , American coal ami oil reqiowi, xxv. 

101. 
— , appointed secretary, xvi. 128, 129. 
— , Ixdlotinff for memherH, xxvi. 160. 
— , barometer and thermometer readings, 

1869, xix. app. ii. 25-37, plates i.-viii. ; 

1870, XX. app. 1-7 ; plates i.-iv. ; 1871, 
xxi. app. 1-7 ; plates i.-iv. ; 1872, xxii. 
app. 1-7 ; [ilates i.-iv. ; 1873, xxiii app. 
1-7 ; plates i.-iv. ; 1874, xxiv. app. 1-7 ; 
plates i.-iv. ; 1875, xxv. app. 1-7 ; plates 
i.-iv. ; 1876, xxvi. app. 1-7, ; plates i.- 
iv. ; 1877, xxvii. app. 307-313; plates 
i.-iv.; 1878, xxviii. app. 257-263; 
pIaU;H i.-iv. ; 1879, xxix. app. 249-255 ; 
plat^jH i.-iv. ; I8S0, xxx. app. 293-299; 
plates i.-iv. ; 1881, xxxi. app 249-255 ; 
plates i.-iv. ; 1882, xxxii. app. 371-377 ; 
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plates i.-iv. ; 1883, xxxiii. app. 239- 
•245; plates i.-iv.; 1884, xxxiv. *?09- 
315 ; plates i.-iv. : 1885. xxxv. 247-253 ; 
plates i.-iv. ; 1886, xxxvi. 225-231 ; 
plates i.-iv.; 1887, xxxvii. 261-267; 
plates i. -iv. 

Bun NINO. Theo. Wood, Blanchet sys- 
tem of raising coal by atmospheric 
pressure, xxiii. 81-89, 90, 92 ; plate 
xxvi. 

— , ffoiier exjierimenfSf xxix. 99-100. 

--, — iTiMpertioUf xxx. 268. 

— , l/reccia yaxhe-s ami earih-trtmorH^ 
xxxiv. 167, 170-171. 

— , coaJ -cut ting machine>i, xvii. 34-35. 

— , coal (fax OH a heaf-prodiirerj xxiii. 62. 

— , Cornifih pnmpini/-engine, Se.ftfitujsfoiieffy 
xxi. 58, 103. 

— , connftrhalanring engines, xxi. 218. 

— , — windijvj -engines, xxv. 209. 

— , Cranston deep boring 'ina/^hine, xxx 

266. 
— , detection of iiiflammahle gorses, xxvu. 

292. 

— , Douglas safety lamp, xxxv. 67. 

— , earth-movements and gooses in mines, 
xxxvi. 121. 

— , engines used in British mercantile 
marine, xxiv. 105-124, 125 et seq., 250- 
253, 259, 260; plates xxi.-xxxi. 

— , experiments on board the Wear- 
dale, xviii. 105-106 ; plates xviii. -xxxiv. 

— , riveting, xviii. 10. 

— , — irith coal-dust, xxviii. 164, 165 ; 
xxxiv. 249, 250, 300. 

— , federation of mining institutes, xxxvi. 
167-197. 

— , Fleuss apparatus for V>reathing in 
noxious gases, xxxi 197-202 ; plates 
xxxiii. -xxxvi. 

— , Galloway smoke consnmerf xvii. 63. 

— , gas, Strafford main colliery, xxv. 104. 
— , gases occluded in coal, xxii. 137. 

— , Gowrie mines, Gape Breton, xxvi. 55- 

60, 61. 
— , incorporation of insf itnte, xxi. 289-290. 
— , Kind-Chandron boring-system, xxi, 18. 
--, li(fhtning in pit, Tanfield Moor, xxx. 

42.' 
— , Lewis and Maurice fire-damp indica- 
tor, xxxvi. 76. 
— , long wall working, Ea^f Helton colliery, 

xxvi. 66, 67. 
— , mechanical effects of blovm-out shots on 

ventilation, xxvi. 103 et seq 
— , mechanical stoking, xviii. 44 46, 47, 

86-88, 89, '^. very. 
— , new coal -basin, Dutch Limburg, xxvi. 

15-28. 
— , non-conductiu'i covering for stea t - 

pipes, xxxii. 175. 
— , Nova Scotlan iron-ores, xxvi. 89. 
— , observations at Seaham colliery during 

sealing up of Maudlin seam, xxxii. 

314. 



BcNNiNG, Theo. Wood, patents con- 
nected with mining operations, xvii. 

34, 54, app. ii. 3-72 ; plates i.-x. ; xvm. 

app. 134 ; xix. app. ill. 39-57 ; xx. 

app. ii. 9-21 ; xxi. app. ii. 9-19 ; xxii. 

app. ii. 9-27; xxiii. app. ii. 9 24; 

xxiv. app. ii. 9-27 ; xxv. app. ii. 9-28. 
— , PieJer safety-lamp, xxxiv. 285-2S9; 

plate xl. 
— , portable hydraulic riveter, xviii. 13 

et seq., plates iv.-v. 
— , presentation to, xxxvii. 129 et seq. 
— , pressure of gas in solid coal, xxxii. 

316. 
— .prevention of spontaneous combustion, 

xxv. 107-116, 123 et seq,, 131-132, 178 

et seq. , plate lii. 
— , quoted, xxxviii. 43, 220. 
— , reports on experiments with steam 

coal, Keyham, xiv. 47-65. 
— , report on riveting, xxi. 67-69 ; plate 

xiii. 
— , Russian coal-fields, xxiv., 151. 
— , securite, xxxvi. 85-86. 
— , Shaw mariiie boiler, xxvi. 98, 100. 
- , steam boilers, xvii. 108 et seq. 
■-, Sunlight electric safety -lamp, xxxvii. 

115. 
■ , Swan improved electric safety-lamp, 

xxxvi. 8 et seq. , 56 et seq. 
- ,sajety-lamps and shot- firing, Tixvf. 172. 
— , smoke-consumers, xvii. 67-68 et seq. 
— , South Wales anthracite, xxxi. 191- 

193. 
— , Stephenson centenary, xxx. 133-1.^. 
— . translation of reports on Neunkirchen 

experiments with coal-dust, xxxiv. 

199--245, 297-299; plate xxxviu. 
— , valuation of mines, xxiii. 150. 
— , ventilation of mines, xxvi. 177, 178. 
— , Villepigue perforator, xx. 65-70; 

plate xxx. 
— , winding engine with self-acting variable 

expansion, xxvi. 116. 
— , Wolf safety-lamp, xxxiv. 291-294 ; 

plates xli-xlii. 
BuNSEN, Prof., quoted, xxxviii. 69. 
— , burner, xxiii. 48 et seq. 
Bunter, xxviii. 11, 12-13; sections, 

xxviii. 65. 
Burdon Main colliery, ii. 272 ; xv. 220. 
BuRDON, W. W., Barkus, Jun., and Co., 

quoted, app. iii. 6-7. 
Bureau, Ad., quoted, xxxv. abs. 24. 
Bur«in dynamo, xxxiv. 12 ; plate iii. 
BuRLEKJH rock-drilling machines, xxi. 

253. 
BuRLTNsoN, Jas., quotcd, vi. 187-188. 
Burmah, earthquake, xxxvii 56. 
— , petroleum, xxxvi. abs. 11. 
Burn, Jas., long wall working at Anne^sley 

colliery, xxi. 111. 
— , tail-rope committee^s report, xviii. 61, 

62. 
Burnes, Sir Alex., quoted, ii. 226. 
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Burnett, — , feeding of colliery horses, 

xxxii. 162. 
Burnett composition for covering steam 

pipes, xxxii. .S5 et neq. 

— roller mining-wedge and nicking-ma- 
chine, xxxiv. 193-198; xxxv. 97-101.; 
plate xxxvii. 

Burning coal in mounds, viii. 113. 

— mountain, xxviii. 22. 
Burnlej', coal-sdams, xv. 14. 

— collieries, endless-chain, xv. 94 ; xviii. 
61, 62. 

, friction of tubs, xvii. app. i. 87- 

88. 

, indirect-acting engines, xv. 33, 94. 

Burnopfield colliery, xv. 245. 

Burns, David, Cumberland roal -field, 

xxxiii. 137. 
— , intrusion of whin sill, xxvii. 73-78, 

84-85, 297-299. 
— , quoted, xxxi. 66, 72. 
— , supply of pure water and motive 

power to centres of population, xxviii. 

173-181. 
Burnswark Hill quarry, section, xi. 69. 
Burnwood coal and ironstone, section, ii. 

241, 246, 247. 
Burradon, xxviii. 7- 

— collierv, ii. 277-278 ; viii. 26, 27 ; xv. 
253. 

, direct-acting engine, xv. 142. 

, explosion, viii. 85-86, 137-138, 161- 

170 ; plan facing 161 ; ix. 55-56. 

— to Whitley, viii. , section, facing 32. 

BuRRELL, , quoted, iii. app. 2 and 3, 

Burrows, Geo., Ltnidhill ro'liery-exp o- 

son, v. 238. 
Burryport, xxiii. 243. 
Burslem, u. 242-243. 
Burt, Thomas, EJJii^ Lever prize for 

safety -I am p*i, xxxiv. 296. 
Burton Beck iron-mine, xxxiv. 93. 

— He id, section, v. 203. 
Burtree dyke, xvui. 168, 169-170. 

— Pasture lead- mine, xix. 102, 103; xxiv. 

147. 

shaft, xxvii. 85 ; section, 299. 

Burtreeford dyke, xxv. 52. 

Burwood seam, vi. 47. 

Bushel, weight of, various places, xix. 

177, 182-183. 



Bussej'^'s quarry, xxi. 262. 

Bustin, O., quoted, xxxi. abs. 7. 

Bustybank coal, ix. II. 

seam, xiii. 42, 46, 47 ; xxxvii. 6, 

126 ; xxxviii. 49, 50, 52, 56, 57. 

, Browney colliery, xxviii. 106. 

— , explosion, xxxiii. abs. 38. 

, good coking coal, viii. 112. 

, Kedheugh, faults, xxxviii. 49 

et seq. ; plates ii.-iii. 
Butcher, — , mechanical stoker, xxvii. 

208-'210fi^ seq. ; plates xxvi. -xxvii. 
Bute, Marquis of. Executors, quoted, 

iii. app. 7-8. 
Bute docks, xxiii. 237, 239. 
Buteland fell, xxii. 113,117. 
Butte, Montana, mining-district, xxxiv. 

abs. 66 ; xxxvii. abs. 5. 
Butterknowle colliery, xv. 179. 

dyke, ii. 111-112; iii. 7. 
— forty fatlioms dyke, xii. 156. 
Butterley boiler explosion, xxxii. 194 ; 

plate xxvi. 
Butterley Company, longwall working, 

X. 143. 
Butterley park colliery, King safety- 
cage, xix. app. i. 9. 
, — disconnecting hook at, xix. 

app. i. 14. 
Butties, charter masters, x. 191-192. 
Butty system, ii. 244-245. 
Butylene, xxii. 27. 
Buxton, (4., quoted, xxxii. 189. 
Buxton, Wm., ventilation register and 

detector, x. 131, 133-135. 
Bye-laws, alteration, xxxviii. 76a-76b, 

183-185. 
Bye- wash, Hury reservoir, xxxiv. 261. 
Byer Moor, boiler-explosion, xi. 207-208 

214-215. 
Byers (ireen colliery, xv. 243. 

, Calow safety-cage, xvi. 24, 28. 

, utilization of gases from coke- 
ovens, xxii. 156, 157. 
Byreburn coal-seams, plan, xi. 74. 
Byreburnfoot, section, xi. 75. 
Byreburnside workings, section, xi. 75. 
Byrne, A., quoted, v. 182. 
Byron colliery, Haltwhistle, Bowlker 

and \v atson fan, xxxi. 100 ; xxxii. 

26-27. 



0. 



Cacciatore seismometer, xxxiv. abs. 

65. 
Cackett, J. T., quoted, xxxvii. 85. 
Cadegal inclined plane, xxxv. ay)s. 64. 
Cadibona coal-tield, xxxiii. abs. 28. 
Gadzow colliery, Guibal fan, xxvii. 107. 
Caermarthenshire, coal production, xxxi. 

180. 
Caerphilly, boring, xxx. 94. 
Caerwys, xxv. 82, 83, 86, 87. 



Cage-accident, Walker colliery, xi. 161. 
Cage-catches, xxxvii. abs. 42-43 ; xxxviii. 

abs. 16. 
Cage-keps, xxvii. 50 ; figure, xxvii. 56. 
Cages, X. 17-18, 53. 
— , Belgian pits, regulations, xxxiv. 267- 

2I>8. 

, Clifton Hall colliery, xv. 25, 36; 

plate vii. 
— , Warora colliery, xxxviii. 106. 
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Cail, Richard, Newcastle water supply, 

xxiv. 55-5*5. 
Cail ani» Ci».. works, xxvii. ^Ti-^T^ 
Cail and Glover, safety-lamp, xvii. 

3840. 
Caiijjli'X, Alf., quoted, xxv. 73, 75. 
C^iiro and Alexandria railway, Tiii. 74-75. 
Cai&ses de prevovance, Belgium, xiiL 41, 

57-68, 103-104, 157-15S ; xiv. 39-41, 

69-70. 
Caistor, xiiv. 24. 
Cakin^-ooal not liable to spontaneous 

combustion, x. 168, 173, 175. 178. 
Calais to St. Pol, section, xxxiL 23. 
Calamine, xxv. 81-S2. 
Calamites, New South Wales, figured, 

vL, 34 ; plate iiL 

— in coal, xL 173. 

Calanus pyrites mine, xxxvii. 32. 
CalciferouB sandstone, MacLaren, xxv. 

232-233. 

^series, xx. 132-140; xxx. 121, 123. 

Calcium chloride, gold extraction, xxxvii. 

abs. 60. 

— I^osphate, xiL 206. 

Calculations of growth of seams, xiL 

31-32. 
Calculator, Bainbridge, xxxiv. 139-142 ; 

and plate xix. 
Caldbeck, xxxi. 218. 

— Fell lead-mines, xxxiv. 119-120, 121. 
Caldside coal-seam, ix. 203 ; xxx. 124 ; 

xxxviL 13, 19. 
Caldwell, W., quoted, xxvi. 97. 
Caledonia colliery, xix. 142, 151, 159; 

xxiv. 203. 
California, cinnabar deposits, xxxiiL 

abs. 37* 
— , El Boleo, copper, xxxvi. abs. 7. 
— , geology, xxxiv. abs. 18. 
— , gold-bearing gravels, xxxv. abs. 41. 
— , New Almaden, quicksilver deposits, 

xxxviii. abs. 8. 

— pit, Wigan, accident, xvi. 33. 

, — , endless rope, xviL app. i. 106- 

107 ; plates xlL-xlii. 
Callerton district, coal-seams, xxxx-iL 7. 
Calmoutiers iron-ore, analysis, xxv. 75. 
Calorific power, French coals, xxxvii. 

abs. 87-88. 
, Hartley coal, xiv. 51-52, 57, 59, 

60,64. 
, various coals, iv. 2S3 ; xiL 199 ; 

xiv. 49 ; xviL 72, 74 et seq. 
, Welsh coals, xiv. 53, 57, 59. 

— value of coal, xii. 199. 
Calorimeters, Berthelot, xxx^'iL abs. 87. 
— , FaN-re and Silbermann, xxxx-ii. abs. 

87- 
— , Thompson, xxxviL abs. 86-87. 
Calow, J. T., disconnecting-hook, xix. 

app. i. 13-14 ; plate xv. 
— , safety -cage, xv. 108-120 ; plates xv. 

XX. ; xvi. 2-^-30 ; xix. app. i. 7-9, 22- 

23 ; plate vii. 



Calvert, Prof. Crack, desulphorization 

process, viiL 121 ; xxii. 11. 
--. quoted, xi. 21. 
Cambessedes, F., quoted, xxxvi. abs. 

4^ 
— . safety-lamp, xxx\'L abs. 43. 
Cambois colliery, horses, xxxii. 109. 
, indiarubber cushions for pit-pul. 

leys, XX. 80 ; plate xxxiiL 

, plant, xxxvL 205-206. 

, winding-engines, xv. 142. 

, wrought-iron beam, xvi. 128. 

Cambrian formation, xL 130, 131. 

— — , manganese-ore, Merionethshire, 
xxx%-L 103-117; plates xvL -xix. 

Camerox, a. S., special steam-pump, 

xviL 87-94, 1 13 ; plate viL 
— , pump, Australia, xxxviiL 16. 
Camerton, viiL 150 ; xxxiiL 124, 125, 134, 

139. 

— collierv, xxxiv. 110. 
Cammin borehole, xxviL 38. 
Campaxi, G., Italian lignites, xxxvii. 

abs. 37. 
Campanil haematite, xxxiiL 213, 214. 

, anal^^ses, 215. 

Campbelton, Nova Scotia, xxiv. 179. 
Campbon cement, xxvL abs. 23-24. 
Camphausen collieries, ixviL 187 ; 

xxxviL abs. 79. 

, explosion, xxxiv. 245-246. 

, shafts, xxxiL abe. 66-67. 

Cahpiox, Johx, quoted, xxxiL 53. 
Camprodon, xxxvL 38, 39; section, 

40. 
Cam stamps, xxx. 138 ; plate xxx. 
Canada, anthracite, xxviL 236, 241. 
— , apatite, xxxiv. aba. 23 ; xxxviL abs. 

37. 
— , clay-ironstone, analyses, xxviL 230. 
— , coal production, xxxviL abs. 78. 
— , coals, xxviL 213-241. 
— , coke, analyses, xxviL 230. 
— , frontier, xxiv. 237. 
— , gold-b^uring mispickel veins, xxxi. 

al»s. 41. 
— , iron-ores, xxxviL abs. 8. 
Canalization of rivers, xxxiL abe. 11 ; 

xxxv. 232-233. 
Canal, nnderffround, Orbo, xxxvL 119. 
— , Derby and Nottingham, x. 121, 123. 
Canals, iv. 61, 69 ; xxxv. 232-233. 
Canavai., Dr. Richard, quoted, xxxiv. 

abs. 62. 
Cancer coal, ix. 204 ; xxxviL 13, 20. 
Candler, Thomas E., method of survey- 
ing with the loose needle among -rails, 

etc., xxxi. 33-40. 
— , Thompson centrifugal pulv^izer, 

xxxiii. 107-120, and plate iv. 
Candles, electric, xxxiv. 39. 

— in mines, danger of, viL 56. 

Cannel band coal-seam, sections, xxxiL 
327-330, 332, 333, 335, 348, 349; 
xxxiii. 133-135. 
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Cannel coal, ii. 140-143 ; iii. 12, 17 ; iv. 
133. 

, Alaska, xxxviii. aba. 19. 

, gases yielded, xxvi. 35, 36. 

, New South Wales, vi. 46. 

, not liable to spontaneous combus- 
tion, X. 175, 176. 

seam, xxxvii. 15. 

— pits, experiments, i. 66-68. 
Cannock and Rugeley, Guibal fan, xxvii. 

106, 107. 

— Chase collieries, Cooke ventilator, 
xxvi. 154. 

, Guibal fan, xxvi. 167. 

, Kind-Chaudron system, xxx. 

45. 

, lightning, xxx. 131. 

, Rammell ventilator, xxvi. 156. 

, rope-haulage, xxix. 71-72. 

Canobie or Canonbie, viii. 142-143, 155, 

158, 159. 
— , boring, xi. 61. 
— , coal-field, xi. 117 ; plan and sections, 

75, 76 ; xiii. 44, 45 ; section, 44 ; xxxiii. 

130. 
— , coal-formation, xi. 60-63, 65-88. 

— colliery, section, xi. 78. 
Canterbury, New Zealand, coal-fields, 

xxxv. 196-200 ; section, 220. 
Canton, mines near, xv. 71. 
Cape Breton, coal-field, xix. 137-164; 

xxiv. 173-189. 

, coals, xxvii. 215-228. 

, geological map, facing xiv. 15. 

, Gowrie coal-field, xxvi. 55-62 ; 

plate vii. 

, iron-ores, xxvi. 85-86. 

, submarine coal, xxiv. 173-189, and 

plate xxxiv. 

, Sydney coal-field, xxiv. 191. 

Cape Canso, xxi. 151, 152. 

Cape of Good Hope, diamond mines, 

xxxllL abs. 41. 
Capell, Rev. G. M., ventilating fan, 

xxxviii. abs. 9. 
Capital embarked in coal-trade, ii. 25 ; 

xxxiii. 229. 

— required, iv. 29. 

— sunk in canals, railways, and shipping, 
iv. 69, 72. 

collieries, iv. 56, 60, 68, 290, 294. 

, Great Northern coal-field, x. 

66. 
Capo Becco, manganese-mine, xxxiv. 145, 

149, 156 ; sections, xxxiv. 158. 

— Rosso, manganese -mine, xxxiv. 145, 
146, 156; plan and sections, 158. 

Captant piston, pump with, xxxviii. abs. 

70. 
Car House colliery, Rotherham, Schiele 

ventilator, xxx. 279. 
Caratal gold-fields, A'enezuela, xxxiv. 

abs. 46. 
Carbo-Devonian strata, xxxvi. 37 ; 

section, 40. 



Carbon, relation to gases in coke burning, 
viii. 115 f^ aeq. 

— dioxide, blowers, xxxvii. abs. 32-34, 
72. 

, effects on respiration, ii. 7-10. 

in mines, xxix. 173-174, 175; 

xxxviii. 67-68. 

, outbursts, xxxii. abs. 28. 

used to prevent combustion, xxv. 

108, 116, 122-123 et seg., 178 et aeq. 
Carbon monoxide, xxxviii. abs. 56. 

, as a heat producer, xxiii. 113. 

, effects of, xii. 9 et seq. 

, experiments on flame, xxvii. 66-70. 

, formation, in furnaces, xix. 67. 

, New Hartley colliery, xL 150; 

xxii. 11-202. 

, test for, xxxviii. abs. 55. 

Carbonaceous matter in altered lime- 
stone, xxvii. 77, 79, 299. 
Carbonate of lime, pure, xxv. 83, 87. 
Carbonate de hierro, siderite, xxxiii. 213, 

214, 216. 

, — , analyses, 215. 

Carbondale, U.S.A., xiii. 29, 31. 
Carboniferous formation, xiv. 17. 
, North of England, correlation of 

coai-seams, xxxvii. 3-25, 123-128 ; plate 

i. 

— -, Scotland, xx. 131-157; plate 
xxxvft. 

, Western Liguria, xxxvii. abs. 2. 

— insects, xxxiv. abs. 65. 

— iron-ores, xxxv. 105. 

— limestone, iii. 22 ; x. 53 ; xi. 68-72, 103, 
126-127; XX. 140-144; xxv. 84-85; 
xxviii. 112-115, 125-128; sections, 166, 
2.>1 ; xxxi. 214-217 ; sections, 237 ; 
xxxii. 354; xxxiv. 126-127, 135; 
sections, 136. 

, coal, xxxiii. 123, 127, 133-136. 

, Cumberland, xi. 188. 

, mining, xix. 92-95, 102-111. 

, North Northumberland, ix. 185- 

225. 

— — , — of England, mining, xviii. 
150-151, 163-182; plates xiii. -xliv. 

, outcrop. Midlands, x. 118, 138. 

, South Durham and North York- 
shire, xxi. 251-270 ; plates xxxiv. -xli. 
series, Northumberland, xxviii. 3-7. 

— period, xi. 123-124, 131-133. 

— rocks, Cumberland and Furness, 
xxxiv. 125-137; plates xiii. -xviii. 

, India, xxxviii. 78. 

, Northern England, xxvi. 48-52. 

, Northumbria, fossils xii. 207-231. 

— series, classification of, xiv. 9 et Heq.^ 

:u-.s(), 4;Mr). 

- spiders, xxxiv. abs. 61. 

— strata, xxxi. 212-218. 
, India, xxxii. 150. 

— system, larger divisions, Northumber- 
land, xxv. 225-237 ; plate Ixx ; xxvi. 
48-62. 
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(jArlxmiU), xxxih. abs. 64 ; xxxvi. abs. 

27. 
--, analyitiM, xxxiii. al)H. 64. 
-, (}X|)eriiJieiitH with, xxxviii abs. 2>)-28, 

ft7. 
(yarUmizatioii of (>ak, xxxvi. aba 1. 

(3ariKiiiM for arc lightM, xxxiv. 59-60. 

(JarbiimtUMl hydrogen, inflammability of, 

i. 2M. 
, light, ix. 20-24 etneq. 

— , , Derby collieries, x. 122. 

— , ■ , hkiuth HtafforcUhire, x. 193. 
(JAiuuNAnirKH, —, quoted, xxxiii abs. 110. 
Cardirt. xxili. 236.237. 
- meeting, xxiii. 177. 
(Jardium, KormoMi, xxxiv. 82. 
(JAKKM liui/rHKRM, (|uoted, xxvi. 109. 
i)Amnu*t David, quoted, xxv. 124. 
(UH4JIMm Wjm., quote<l, xiii. 112. 
Carinthia, gold, xxxiv. abs. 62. 

, minerals, xxxv. abs. 16. 
— , tertiary coals, xxxvii. abs. 61. 
(Jartteth coal-s4)am, sections, xi. 105. 
(Jarl coal-seam, xxviii. 39 ; section, xxviii. 

59. 
CWUng, Alsace, sinking, xx. li)4. 
(VliiiiioHr mines, guniK)wder accident, 

xvxiiii. H. 
(Jarlo Korte, xxxiv. 1-16, 148, lo5. 
(Jarlonritx coal-seam, section, xxviii. C4. 
(Jarlton, v. 203, 
(Ul4MAlJ<, K. VON, quoted, Ix. 54 ; letter 

from, H3 M4. , , ,e 

()4HN«T, Al»., quoted, xxxv. abs. 1, 15. 
Oarollna, North, coal.flelds.xxxv. abs. 25. 
( )ahh. < 'HAS., Ilurriul(»n colliery explosion, 

viii. 162 163 

, quoted, XV., 297. 
(UhU, Wm. (JomiHAN, quoted, xxviii. 86. 
(UWI* AWM PautnkKM, quoted, iii. app. 6. 
OaHH lilW'H, A (Jo., quoted, xi. 143 etneq, 
(U»w dlsMiM'gnitor, xxvii. 199; xxviii. 

Ift6. l.'»H| mtxvlii. 85. 
Oaiio i«drlg««rators, xxxiii. abs. 88. 
(JAlUittiTT, MAI4SIU1.I. A, (Jo., cwU-cnUtng 

mnrhim'M, xlv. M3, \Hiff ntq, 
Ci^Mlugo of <fottl, I v. 2M4.285, 291 ; xxiv. 

gV|lMUfll, HHX' (i^. 

oil', II. 106. 
(<MilnH««rt. JMial niliH'H, fi'iotioii. iii. 249- 

()AimiNOTMN, 'I'., tuf't tmtnimt/fi, xx. 217. 
CtMMMik I't'll iMipiHT miiH'H, xxxiv. 120, 

(WmoIm. ...^vniH-n- nigloHH of. iv. 94. 
();^UUMM.. I'miH'. qu..hMl. xxxvm. abs. 

(UlM'll rMMMl.V, OM|l|Mtr drpoMitH, xxxi. 

('hh's ooal s«»aHi. mv. MS, 183, 194. 
,„Htj. siM»IHMi, x>(l. 270. 
OMiSM v«»lM. "ivHI. 170. . 

lCi!.V*'roi«.. Illlbao. xxxiu. 220. 



Carting of coal, cost, iv. 198, 199. 

Cartmel, xxxi. 229, 230. 

Cartridges, lime, xxxii. 57. 

— , safety, xxxvi. abs. 25. 

— , sand, xxxvii. aba. 7. 

— , water, xxxvi. aba. 25, 45. 

Cartsbog colliery, section, to Sewiiig- 

shieldbs, xviii., plate xliii. 
Carvin Colliery Co., xxvii. 159. 
Carwinlaybum fault, section, xi. 80. 
Cascajo, xxxiv. abs. 47. 
Cascara, copper precipitate, xxxviL 49. 
Casebourse, C. T., quoted, xxxviii. 21. 
Casella anemometers, xxx. 276, 277- 

278 ; xxxWii. 206. 
Cash, soft black shale, xxxii. 322. 
( assop colliery, xv. 238, 255. 
Cast-iron boiler, Harrison, xvi. 30, 35- 

40 ; plates vi. -viii. ; 43. 
props, in long wall working, xxL 6, 

105 et fteq. ; plate xxvi. 

rails, xii. 194. 

Caste, Warora pitmen, xxxviii. 116. 
Castel, — , quoted, xxxii. abs. 6 ; xxxviii. 

62. 
Castelnau — , DE, quoted, xxxii. abs. 

28 ; xxxvi. abs. 43. 
Castelnuova, coal-field, xxxiii. abs. 28. 
-, lignite, xxxvii. abs. 37. 
Castle Eden, coal-measures, vi. 11-12. 

colliery, xv. 239. 

, depths of shafts, xii. 19, 46-47. 

, horses, xxxii. 107, 172. 

, plant, xxx\'i. 214. 

, pumping-engine, xxi. 155, 157. 

, sections, xiii. 208, 209. 

, sinking, v. 158 ; xi. 12, 13. 

, ventilation, vi. 167 et seq. 

, — experiments, i. 206-207 ; 

xii. 83. 
Castro-Urdiales, shipment of ores, 

xxxiii. 20:^204. 
Catalogue of minerals, xi. app. 10-11. 

- - proposed, vii. 1 80. 

Catalonia, coal-measures, xxxvi. 33-42 ; 

plates ii.-v. 
Catches for cages, safety, xxxvii. abs. 42. 

— for inclines, xxxvii. abs. 30. 
Catchpins on engine beams, xii. 5, 6 et 

}ieq. 
Catelin, — DE, quoted, xxxvii. abs. 71. 
Catrice apparatus for relighting locked 

safety-lamps, xxxvii. abs. 54. 
C/atscope, xxxiv. 91. 
Caucasus, naptha, xxxvii. abs. 58. 

, petroleum -industry, xxxiv. abs. 70-71. 
— , sulphur, Xxxiii. abs. 32. 

- , Tkilxmlli coal-field, xxxvii. 89-100 ; 
plates xxii. -xxvii. 

Caum, comb or coam, xxxii. 322. 
Causes, affecting northern coal trade, xii. 
194- 196. 

— of boiler explosions, xv. 5-11, 43-47 ; 
xxviii. 250 ; xxix. .36, 47, 48 et seq. ; 
xxxii. 193-197, and plates xxvi. -xxvii. 
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Causes of explosion of Ryhope air- 
receiver, xxxvii. 202-203. 

explosions in mines, xxxi. abs. 8. 

Causse d'Aveyron, section, xxv. 78. 

Caversham sandstone, xxxv. 202. 

Caves in magnesian limestone, xxxiii. 
171-173. 

Cavities in altered limestone, xxvii. 76- 

77. 
Cawthorne, xxv. 13, 14, 15. 
Caythorpe, Lincolnshire, xxiv. 24, 28. 
— , — , iron ore deposits, xxxv. 119-121. 

— , — , , analysis, xxxv. 120. 

— , — , , general sections, xxxv. 

145. 

— , — , , output, xxxv. 121. 

Cayuela, blue schist, xxxvii. 84. 

Cely iron smelting process, xxxiii. abs. 

72-73. 
Celynen colliery, air-crossings, xxxi. 15; 

plate i. 

, Waddle fan, xxxvii. 183. 

, workings, xxxi. plate ix. 

Cement, beds, xxxi. 204. 

— , experiments, ix. 142-143, 144-147. 

— from blast furnace slag, xxxv. abs. 
20. 

— manufacture, xxiv. 82, 83 ; xxx. 64, 
124. 

— stones, XX. 133 ; xxiv. 27 ; xxv. 82, 
88 ; xxx. 123-124 ; section, 127 ; Jcxxii. 
52. 

— tubbing, ix. 74, 182. 

— walling, ix. 6S.70, 73-74, 142-149, 173, 
176 et seq. ; sketch facing ix. 73. 

Cements, magnesian, xxxvi. abs. 23. 

— and mortars, permeability, xxxviii. 
abs. 21. 

Cennant Egryn brook, xxxvi. 104. 
Centenary, Stephenson, xxx. 133-134. 
Centennial exhibition, xxv. 101, 145. 

— gold veins, assay, xxxv. abs. 10. 
Central America, coal and iron, xxxv. 

abs. 32. 

— Belgian coal-field, xxxii. abs. 28. 

— Europe, mineral oils, xxxiii. abs. 29. 
-- Northumberland railway, xxxi. 203. 

204. 

— press swing bridge, xxii. 66-67 ; plate 
xvii. ; xxii. 152. 

— Russian coal-field, xxiv. 4-7 ; map, 22. 
Centrifugal blower, experiments, xxxviii. 

abs. 48-49. 

— fans, properties of, xviii. 135-136. 

^ regulator for, xxxv. abs. 72. 

^ theory, xxxvii. abs. 51-52. 

— pulverizer, Thompson, xxxiii. 107-120 ; 
plate iv. 235-237. 

— ventilating machines, advantages of, 
xxvi. 161-184; plate xxvi.; xxvii. 107 
et seq. 

Centring, suspended, xxxii. abs. 81. 
Cerberus dyke, xxviii. 2 1 . 
Cerro de Mercado iron-ore, xxxiii. abs. 49. 
Qerussite, xxv. 83. 



Cetate Mare, Transylvania, xxxv. 83. 
Ceylon, proposed wire-tramway, xx. 4 et 

seq.; plates ii.-v. viii. x. xi. xx.-xxiii. 
Chabaud Latour pits, Anzin, xxvii. 268. 
Chabband, Ern., quoted, xxxv. abs. 3, 

20. 
Chain, counterbalance, xx. 208-211; plates 

lix.-lx. 
— , endless, xviii. 61-62, 72 ; xx. 3 et seq, 
— . — , cost, xviii. 71 et seq. 
— , — , Spain, xxxiii. 187-212; plates xvi.. 

xix. 
— , --, system of, xvii. app. i. 54-92, 142- 

144, 153-159, 168, 170 et seq.; plates 

x.-xxxiv. xxxvi. lii. liii. 

— pumps, X. 120. 

, Bastier, xv. 34-35, 124-127, 135- 

140, 147-1.55 ; plate xxi. ; xvi. \\2, 133. 

Chains, strength of, vii. 215 et seq.; xi. 
161. 

Chair-sleepers, Legrand, xvii. 32 ; plate 
iv. 

Chaldron, weight of, xix. 178, 180, 181. 

Chalk, Shank quarry, viii. 149. 

— farm, viii. 68. 

Chalmeton, F., quoted, xxxii. abs. 16. 
Chalon, p. F., quoted, xxxvii. abs. 28, 

29. 
Chaloner, Sir Thos., quoted, xxxi. 56, 
Chalybeate mine- waters, iv. 271 ; v. 21- 

23. 
Chambers, — , Silkstone and Bamsley 

coal-seams^ xxv. 20. 
Chambers, A. M., federation of mining 

institutes, xxxvii. 163, 165, 173, 176. 
— , joint committee on mechanical venti- 
lators, xxxvii. 186. 
Chambers, Robt., quoted, xxxvi. 47. 
Chambli, Anatolia, iii. 63. 
Champion, Capt., quoted, xxvii. 139. 
Chance, Dr., quoted, xxxi. 87-90, 91. 
Chance, H. M., quoted, xxxii. abs. 83; 

xxxv. abs. 25 ; xxxvii. abs. 57. 
Chance patent stone, xxiii. 158. 
Chanda coal-field, xxxvii. 77 et seq. 

xxxviii. 77, 80, 82, 84, 130, 153, 108, 

169. 
Chandler water-gauge, xi. 218. 
Change of character of coal-seams, xxiv 

8. 
Changes, chemical, iv. 279-281. 

— in classification, xxv. 233-234. 

— made in pumping machinery, iv. 274-, 
279. 

— of climate, xiii. 179-182, 183-184. 
density of air in mines, iv. 9 et seq., 

vii. 115-126, 129-131, IS4 et seq. 
level of land, xiii. 182-1 S3 ; xiv. 

2-3, 4. 

temperature in airways of mines 

iii. 87 et seq. , 352. 
Channel Tunnel, xxxii. 3-23 ; plates 

i.-vi. 55-57 ; xxxiii. abs. 47. 
Chanselle, J. , quoted, xxix. 19; xxxiii, 

abs. 85 ; xxxv. abs. 29. 
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Chapel Bank colliery, xxxiv. 111-112. 

— Vfiint coal-seam, xxiv. 193. 
Chapeltown collieries, Coppee coke-ovens 

ixiL S2. 
Chafek, — ,quote<l, xxxii. abs. 5 ; xxxvi. 

aba. 10, 37. 
Cbapin, I^ke Superior, iron -mine, xxxviii. 

aU. 2829. 
Chafman, Wm., quoted, xii. 36, 37 ; xv. 

223-224. 
Chapman locomotive, viiL 48. 
Character of hsBmatite deposits, xxviii. 

118-137; figures, 165. 

igneous rocks, xx. 155, 157' 

inhabitants, Formosa, xxxiv. 73. 

Nova Scotian coals, xxvii. 216 et ntq. 

strata, iv. 291. 

Welsh people, xxiii. 234. 

workpeople, Russia, xxiv. 7. 

Characteristic fossils, xi. 68, 71, 76-77, 

81 ; XXV. 62-64, 66, 69. 70, 73-75 ; xxvi. 

75, 82 ; xxviii. 5, 13-17 ; xxxi. 155- 

156; xxxiu. 7677; xxxv.llO, 117, 119, 

122, 127, 138, 141, 142. 
Characteristics of auriferous veins, xxxi. 

156-160. 

natural pits, xxiii. 68, 97. 

Charcoal, xiv. 22, 23. 

— , calorific value, xvii. 72. 

— blafet-fumaces, x xxiii. abs. 95. 
, Derbyshire, x. 120-121. 

— iron, production, viii. 126, 127. 

— vein-coal, xxiii. 211. 

Charges on coal, ii. 193-194 ; iii. 66 ; 

iv. 138. 

traffic, viii. 60. 

Chargeur, Belgian coal-mines, xxvii. 177. 
Charging oil-snale retorts, apparatus, xx. 

180-182; plate xlix. 
Charleroi, iv. 296, 297, 298. 
— , coal, xxxvii. abs. 88. 
Chakles, — , quoted, xxxiv. 22, 51. 
Charles pit, Waratah, xxxviii. 13-16; 

plate i. 
Charlestown, earthquake, xxxvii. 56. 
Chablon, — , quoted, xxxviii. 63. 
Charlotte coal-seam, section, xxviii. 59. 
Charlton, — , quoted, x. 125. 
Charlton, Dr., quoted, ii. 97. 
Charousset, — , quoted, xxxi. abs. 10; 

xxxii. abs. 14 ; xxxiii. abs. 83. 
Charred coal, viii. 126-127. 
Charter for Institute, proposed, xxii. 2, 

23. 

— granted to Institute, xxvi. 53. 

— masters, South Staffordshire, x. 191- 
192. 

— and byp-lawH of Institute, xxvii. pages 
xliii.-lv. 

Charters and grants, xxxiv. 85, 86, 116. 
Chastelain, — , Kind-GlwLudron boring 

system, xxi. 19-20. 
— , quoted, xxi. 10 et seq. 
Chat moss, viii. 59. 
Chatalalsy, Anatolia, iii. 66. 



Chatershaugh colliery, xv. 205, 207. 
Chatham dockyard, boring, xxx. 96. 
Chatterly colliery, pumping apparatus, 

XV. :«-39. 
Chacdbon, — , quoted, xxL 10 et Mtq. 
Chausselle, — , quoted, xxix. 19. 
Chavanne, - , quoted, xxxiv. abs. 14. 
Chavatte, E., quoted, xxxii. abs. 51. 
Ghaytors, — , quoted, iii. app. 3. 
Cheap fuel, xxxvi. 131-132. 

— mining and milling, xxxvii. abs. 75-76. 
Cheapness of food, Transylvania, xxxv. 

89. 
Cheeks of veins, xviii. 166 ; xxviii. 120, 

121, 122. 
Che-Kiang, province of, xv. 68, 69, 70. 
Cheltenham, mineral water-feeders, v. 

158. 
Chemical changes, vii. 95, 101. 

— composition of foods, xxxii. 64-65 et 
seq. 

— equations, iii. 21 ; xxxv. 147, 153. 

— reactions, xxxi. 231-232. 

— temperament of mines, xxxii. abs. 25. 
Cherra Poonjee, coal, xxxviii. 158. 
Chert, XXV. 82, 87 ; xxxvii. 96, 147- 
Cheshire, coal, x. 66. 

Chesneau, — , Cuvelier lock for safety- 
lamps, xxxvi. 53. 
— , quoted, xxxiii. abs. 68. 
Chester and Holyhead railway, viii. 74 

— Basin, Nova Scotia, xxxi. 163. 

— County, U.S.A., xxxi. abs. 43. 
Chester-le-Street boring, section, xiii. 76. 
Chesterfield canal, x. 121, 123. 

— County, Virginia, xxxiii. abs. 64. 
Chesterfield and Derbyshtbb In- 
stitute, xxxvii. 157 et seq. 

— , coal-dust explosions, xxix. 19-20. 
Chesterwood, xiii. 113. 

— black band, xxxvii. 12. 
Chestnut coal. xiii. 28. 
Chevallier, Prof., quoted, ix. 86-87, 

88. 
Chevallier, Temple, letters, vi. 201- 

202. 
Cheviot Hills, section, xi. 118; xiii. 43, 

44 ; XXV. 51-52, 55, 232, 233, 235, 237 ; 

xxx. 121, 122, 124-126; section, 127. 
Chevron, manganese-ore, analyses, xxxvi. 

114. 

— , , deposit, xxxvi. 105, 112. 

— , rhodochroisite, xxxiv. abs. 37. 
Chief iron-ore horizons, xxv. 60-61. 
Chiegnecto colliery, xix. 117-118, 121. 
Chile, copper, xxxii. abs. 51. 
— , natural ferric sulphates, xxxviii. 

abs. 2. 
Chilton colliery. Root ventilator, xxvi. 

171, 172 ; xxvii. 101 ; xxx. 284. 
Chimney, boiler, xxix. 94 ; plate x. 
— , damaged by lightning, xxx\'i. 47, 48. 
— , Marsden, xxxiii. 170. 

— corner, Cape Breton, xix. 138-139 ; 
xxiv. 181. 
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Chimney with Guibal fan, xiv. 77 ; xvi. 

18 e^ seq,; xix. 2. 
Chimneys, v. 60. 
China, coal-mining, xv. 1, 67-74 ; plate 

xiv. 
— , coal production, xxxvii. abs. 78. 
— , Formosa, coal-fields, xxxiv. 67-79, 190. 
— , iron and coal, xxxiii. abs. 27. 
— , Northern, coal-mining, xxxvii. abs. 

23-24. 

— band coal-seam, xxxiii. 122, 123, 124, 
139. 

— clay, XXX. 124. 

Chinese brick or earth furnace, xxxvi. 
abs. 5. 

— coals, xxxvii. abs. 17-18. 

— gold mine, Borneo, xxxii. abs. 2-3. 

— ignorance, xxxiv. 73-74. 

— iron-ore, analysis, xxxiii. abs. 27. 

— method of working coal, xv. 178. 

— system of boring, ii. 58. 
Chirm coal, xxxvii. 13. 

— limestone, xxxvii. 13. 

Chloritic schist, xxxvi. 107-109, 111-113 ; 

diagrams, xxxvi. 118. 
Chocks, XXX. 20. 

— in pillar working, ix. 27, 29. 
Choffat, Paul, quoted, xxxv. abs. 30. 
Choi coals, xxxiv. abs. 18. 
Choke-damp, counteraction of, ii. 35-46, 

97 ^ seq. 
, Hartley colliery, deaths from, xii. 

14. 

, means of penetrating, ii. 7, 87, 99. 

, South Statfordshire, x. 193, 194. 

indicator, Ansell, xv. 165. 

Choppinston colliery, plant, xxxvi. 205. 
Chopwell boring, xxv. 23. 

— colliery, ii. 271, 273 ; xv. 212. 
Choushazar, Anatolia, iii. 64, 
Chromite, Andaman Isles, xxxiv. abs. 15. 
Chromium, New Caledonia, xxxvii. abs. 

68. 
Chronicles and records, northern coal 

trade, xv. 175-281 ; xvi. 5-6. 
Chronology, xi. 163-166. 
Chubb, C. J., quoted, xix. 11, 6i. 
Chubch, a. H., quoted, xxxvi. 115. 
CfiUBCH, Jabez, improvements in coke- 
manufacture, ix. 45-47, 50-51. 
— , quoted, ix. 9, 11, 41. 
Cilli, Styria, iv. 64, 66, 76, 83-85 ; map, 

106 ; xxxiv. abs. 14. 
Cinder coal, iii. 21 ; xii. 200. 
Cinderhill colliery, Nottinghamshire, 

endless-rope, xvi. 105 ; xvii. app. i. 

114-116 ; plates xlvi-xlvii. 
, — , winning and working, x. 149- 

159 ; plan of workings, facing, 153. 
Cinder-ovens, xxiv. 105-111. 
Ciply, phosphate-deposits, xxxiii. abs. 18. 
Circassian coal-seams, xxiv. 151. 
Circular buddies, xxvii. 20; plate 22. 

— coke-ovens, viii. 114 et seq. ; ix. 6. 

— seams in boilers, xx. 59 et seq. 



Circulation in cylindrical boilers, method 
of increasing, xx. 125-126 ; plate 

xxxv A. 

— in marine boilers, want of, xxiv. 119, 

— of air in mines, iii. 114-147. 
Circumferentor, use of, xx. 23 eC seq., 86 

et seq., 111. 
Civil engineers, iv. 36 ; xxi. 244. 

— service examinations, xxiv. 40. 
Civilly, ironstone, x. 120. 
Clackmannan, colliery fire, xxv. 122. 
Clacks in pumping-engine, mode of 

changing, i. 216. 
Clamens, — , quoted, xxxi. abs. 9. 
Clandown, section, xxvii. 97. 
Clanny, Dr., quoted, viii. 42; xv. 238. 
— , safety-lamp, i. 30S, 315; ii. 52 H 

seq. ; x. 18-19 ; xxx. 153 ; xxxiv. 

165, 16<).167 ; XXIV. 32 ; xxxviii. 37. 
— , , experiments, XV. 101, 102, 222; 

xvii. 2, 3, 18-19, 39 ; xxiii. 16 et srq. 
Clapham, R. C, analysis of iron tubbins, 

xi. 20. 
— , boiling stones in tar, xi. 25. 
— , British Association, letter, xii. 69-70. 
— , loan of Lit. and Phil, rooms, xv. 

164. 
— , minerals and salts found in coal-pits, 

xiii. 219-226. 
~, technical ediLcation, xvii. 101-102. 
Clapham and Daglish, quoted, xii. 200, 

204-207. 
Clapton, boring, xxx. 94. 
Clarence and Hartlepool Junction rail- 
way, XV. 237. 

— iron works, v. 213. 
Clarenthal anticlinal, xxviii. 23. 
Clabidge and Roper, desulphurization 

of coke, ix. 41-43 ; figures of coke-oven, 

facing 42. 
Clark, — , Butcher mechanical stoker, 

xxvii. 211. 
— , quoted, iii. app. 2. 
Clark, D. K., quoted, xxxii. 7. 
Clark, Geo., mechanical efifect of blown- 
out shots on ventilation, xxv. 239-248 ; 

plates Ixxi.-lxxi v.; xxvi. 101-107. 
Clark, Prof., quoted, xviii. 116. 
Clark, Wm., Lambton pumping -engine, 

xxi. 95. 
Clarke, C. F., quoted, xxxvii. 70. 
Clarke, Sir Jno., quoted, xxxiv. 104. 
Clarke, Rev. W. B., quoted, vi. 34. 
Clark's coal-seam, xxiv. 196, 197. 
Classification of carboniferous strata, xiv. 

9et «eg., 34-36, 43-45. 
French secondary strata, xxv. 59, 

73-75. 

Huelva ores, xxxvii. 39-40. 

mine waters, iv. 271-272. 

New Zealand coals, xxxv. 176-177. 

ore-deposits, xxxiv. abs. 66. 

seams, iv. 291. 

Classifiers, xxvii. 20 ; plate 22. 
Claughton, Geo., quoted, xxjcviii. 189. 
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Clausthal mining induutrieM, xxxiv. ahs. 

65. 
Claxby, Lincolnshire, xxiv. 24, lU). 
— » - » geological map, xxxv. 145; sec- 

tions, 145. 
— , — , iron-ore, analyais, xxxv. 143. 

— , — , deposits, xxxv. 141-143. 

— , — , output, xxxv. 143. 

Clay, Berry, analysis, xxxvii. abs. 13. 
-, fine and fire, annual production, xxi. 

176, 185, 195. 
— , stemming expei-iments, xxxiv. 2*27 ft 

seq. , 305 ei seq. 

— coal-seam, v. 234. 

— Croft, thick coal, x. 195. 

— Cross, X. 123, 124. 
colliery, viii. 72-73. 

, Calow disconnecting hook, xix. 

app. i. 14. 

, — safety-cage, xix. app. i. 8. 

, Guibal fan, xxvi. 167; xxvii. 

107. 

, steam-brake, xix. app. i. 17. 

, Villepigue perforator, xx. 68. 

works, expansive pumping -engines, 

xxiii. 3, 6, 12 ; plate v. 
Clay-ii'onstone, xxv. 83, 88 ; xxvi. 80, 86 ; 

xxviii. 22 ; sections, 65. 
Clay-slates, Italy, xxxvii. abs. 11. 
Clays, xxv. 82, 88-89; xxx. 108, 111, 

124, sections, 113. 
Clayton, Jno., quoted, xxxvi. 125-126. 
Clayton, Nathaniel, quoted, xv. 215. 
Cleadon waterworks, xi. 15. 
Cleaning coal, wind method, xxxi. 245- 

248 ; plates li.-liv. 

— machine for safety-lamps, xxxvii. 121- 
122 ; plate xxix. 

Clearing a mine of fire-damp, xxxvii. abs. 

69. 
Cleator, xxviii. 131. 
— , hsBmatite mines, explosions, xxxviii. 

70. 
Cleatob Ibon Co., xxviii. 131, 135. 
Cleator moor, viii. 153 ; xxxi. 218, 235 ; 

sections, 237 ; sections, xxxii. 323-324, 

356 ; xxxiii. 123. 124, 146. 

ironworks, xiii. 123, 146. 

Clegg, — , quoted, ii. 222. 

Cleggswood colliery, pumping-engine, xv. 

19 et seq.j and plates i.-ii. 
Clementsport, Nova Scotia, xiv. 20-21, 22 ; 

xxvi. 73, 74. 
Clench, J., quoted, xxiv. 30. 
Clennell, Wm., Hetton colliery explo- 

81071 f ix. 113. 
Clermont, — , quoted, xxxvi. abs. 43 ; 

xxxvii. abs. 72. 
Cleveland, Duke of, patron of insti- 
tute, xvii. 55. 
Cleveland, blasting, xxxiii. 7-9. 
— , carriage of ore, ii. 106, 114. 
— , gas evolved from rocks, xxv. 105, 

124 ; xxxviii. 71. 
— , general sections, xxxv. 113, 145. 



Cleveland, iron -mines and mining, v. 

165 ; geological map, 174. 
— , ironstone, iii. 24 ; iv. 59 ; v. 165 ; vi. 

19 ; XV. 244, 245. 

— , — , analysis, iii. 24. 
— , ironworks, v. 213. 

— , percentage of iron in ore, xxxii. 47. 
— , pillar working, viii. 87-96, 175-177. 
— , Steavenson hydraulic drill, xxxviii. 

36. 
— , steel supports for main roads, xxxvii. 

221-244; plates l.-li. 
— , underground conveyance, xvi. 92-94, 

95-100, 125 et seq. 

— , visit to, xxx. 269. 

- horses, xxxii. 173. 

— main seam, xiii. 127-129 ; xix. 195 ; 
xxxv. 114, 115, 118, 119, 125, 146; 
section, 145. 

, analysis, xxxii. 47, 49 ; xxxv. 

118. 
, output, xxxv. 119. 

— meeting, xxxi. 1. 

— top seam, xui. 128-129, 143-144; 
xxxii. 45, 48 ; xxxv. 124, 126. 

CliflF mines, Saltbum, Calow safety-cage, 
xix. app. i. 8. 

— Range, escarpment, xxiv. 27, 29, 30. 
Clifton, coal-seams at. xv. 14. 

— , Cumberland, xxxiii. 122, 124, 125, 
128, 138. 

— , Nova Scotia, xxvi. 76. 

— collieries, xxxiv. 104-106. 

— Hall colliery, endless-chain, xvii. 
app. i. 89-92 ; plate xxxvii. 

, modified longwall, xvi. 47-58, 

110 ; plate x. 

, safety -cage,. XV. 19, 30. 

, spiral dnmi, xx. 212 ; plate Ixi. 

, winding-engine, xv. 24-26 ; 

plates iii.-vii. 

— Moss colliery, pumping-engine, xv. 
22, 23. 

Climatal change, xiii. 183-184. 
Climate, in geological time, xiv. 4, 6. 
— , San Pietro, xxxiv. 145. 
Climatic conditions, Zwickau collieries, 

xxii. abs. 41-42. 
Clinton coal-seam, xiii. 38. 
Clints limestone, xxviii. 113, 114, 125, 

128, 130, 134 ; sections, 156 ; xxxiv. 

126, 129; sections, 136. 
Clip-pulleys, xvi. 92 et seq.j 95 et seq., 

105, 125-127 ; model, 133 ; plates xvu. 

xix. xxi. xxii. 

, Shireoaks, xvii. app. i. 98. 

Clips, rope-haulage, xxviii. 243 et seq.; 

xxix. 72 et seq. 
Clisiophyllum turbioratum, drawing, ix. 

189. 
Cliviger colliery, endless-chain, xv.92,93. 

, main levels arched, xviii. 72. 

Clockwork electric- lamps, xxxiv. 26-28, 

and plate vii. 
Clod coal-seam, x. 119, 120. 
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Closebum, borings, viii. 156, 157. 
Close-burning coal, vi. 76-77. 
Closehead, xxviii. 4-5. 
Close-topped tubbing, xi. 9-17 ; xii. 19-25, 

43, 46-47. 
Closed axle-boxes, xxxi. abs. 37. 
Clump, Cleveland, xxxv. 116. 
Clutch electric-lamps, xxxiv. 30 et aeq. 
Clutches, for attaching tubs, xxviii. 243 

et seq. ; xxix. 72-73. 
Clutha, New Zealand, coal-field, xxxv. 

204-208. 
Clyde colliery, xix. 144. 
— mines, xxiv. 203-204. 
Coal, abnormal structure, xxxv. abs. 57. 

Alabama, xxxiii. abs. 65. 

Alais, xxxv. abs. 31. 

Alaska, cannel, xxxviii. abs. 19. 

analyses, xxvi. 39, 40. 

— , Canada, xxvii. 213-241. 

— , India, xxxi. abs. 47. 

— , Newfoundland, xviii. 24-27 ; xxiii. 
173. 

— , New Zealand, xxxii. abs. 84. 
— , Port Natal, xvii. 80. 
annual production, xxi. 168, 1 78, 188. 
anthracite. North America, xiii. 25-40. 
— , weight, etc., xxxviii. abs. 67- 
Anzin, varieties, xxvii. 266. 

apparatus for saving breakage, xxv. 
261-262 ; plate Ixxvii. 

Arizona, xxxv. abs. 41. 

Australia, xxxvii. 14.'>, 146, 149. 

Austria, boulders in, xxxv. abs. 23. 

Bavaria, xxxv. abs. 15. 

Bulgaria, xxxiii. abs. 20. 

calorific values, iv. 283; v.lO ; xvii. 72. 

Canada, composition, etc., xxvii. 213- 
241. 

Carinthia, xxxvii. abs. 61. 

Central America, xxxv. abs. 32. 

China, xxxui. abs. 27. 

— , Kaiping, xxxvii. abs. 5. 

— , notes on, xxxvii. abs. 17. 

comparative values, xxxviii. 161. 

Dalmatia, xxxiii. abs. 34. 

East Africa, xxxiii. abs. 109. 

exhaustion of, xxxvi. 143. 

faulting of, xxxviii. 49, 58. 

formation of, xxxv. abs. 33. 

France, distribution, vi. 87, 88. 

— , heating power, xxxvii. abs. 87, 88. 

— , imports and exports, xxvii. 151. 

gaseous products, viii. 115. 

gases enclosed in, xxxvii. 245-247, 
257-258. 

— produced by combustion, xxxi. 191. 
Great Britain and Ireland, duration, 

xxxii. 135-148, 213. 
heat of combustion, xxxvi. abs. 26. 
Illinois, xxxv. abs. 32. 
India, consumption and supply, 
xxxviii. 157, plate iv. bin. 
— , — , distribution, xxxviii. 161, plate 
iv. his. 



Coal, India, Khasia hills, xxxiii. abs. 3jl. 

— , — , Kistna, xxxiii. abs. 30. 

- , — , prices, xxxviii. 160, 169. 

— , — , — of Knglish, xxxviii. 160. 

— , Indo-China, xxxiii. abs. 21. 

— , Istria, xxxiii. abs. 34. 

— , Italy, xxxiii. abs. 27. 

— , Kanawha, xxxiii. abs. 23. 

— , Madagascar, xxxviii. abs. 69. 

— , Massachusetts, metamorphic deposit, 

xxxv. abs. 40. 
— , Nebraska, xxxv. abs. 40. 
— , new and improved method of screen- 
ing and loading, xxi. 295-298. 
— , Newfoundland, analysis, xviii. 24, 27. 
— , Northumberland and Durham, upper 

and lower beds, xi. 101-138. 
— , Nova Scotia, specimens presented, 

xvi. 3. 
— , origin and formation, xi. 163 ; xii. 

31-34 ; xxxiii. abs. 19, 81 ; xxxvii. abs. 

47-48, 89. 
— , pebbles in, xxxvi. abs. 8. 
— , phosphorus in, xxxv. abs. 15. 
— , Port Natal, specimen presented, xvii. 

78, 80. 
— , pressure of gas in, xxx. 163-260 ; 

xxxii. 123-132. 
— , pyrites in, xxxvii. abs. 74-75 ; xxxviii. 

abs. 71. 
— , quality of, ii. 254. 
— , Rosedale Abbey district, xxxii. 62. 
— , Roumelia, iii. 61. 
— , round and small, v. 10-12. 
— , sections, u. 240-243, 246, 247. 
— , Servia, xxxviii. abs. 64. 
— , spontaneous combustion, xxv. 107-140, 

178-188 ; plate xlii. 1. 
— , , underground, x. 139, 161-165, , 

167-182, 192-193, 197. 
— , Styria, mammalian remains, xxxvii. 

abs. 61. 
— , substitutes for, xxxvi. 144. 
— , Tennessee, xxxv. abs. 8. 
— , Trinidad, xxxiii. abs. 20. 
— , under London, xxxiii. abs. 27. 
^-, — sea, xviii. 23. 
— , underground conveyance, x. 25-35, 

37-39, 145, 157-159 ; xvi. 49-50, 53-56, 

88-91 ; plates xii. -xiii. 
--, used for iron manufacture, viii. 110- 

111. 
— , varieties suitable for coking purposes, 

xxu. 82-84. 
— , vegetable origin, xxxvii. abs. 89-93. 
— , wrought by the Romans, xii. 161. 
— and bitumen-deposits, Trinidad, xxxii. 

abs. 55. 
coke. Rive de Gier, prices, xxxv 

abs. 28. 

, St. Etienne, xxxvi. abs. 31. 

, , prices, xxxii. abs. 12. 

iron production, U.S.A., iv. 125-138. 

lignite, analyses, xxxiii. abs. 31, 

51, 52, 108. 
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'il^^uf^int?, ^p«rancift. txxi. dkhii. 11-12; 

- 1 'i'7f '■'*' wind niftthnd, xxxi. "245- 
ilH ; plaOeat IL-liv. ; tixvii. -%hi». 45. 

, LenM, xxvi. 130. 

cAcummpCion, x. l'J3. I '27. 

, FraiMUt, ri. ^5. 

, JfoetheSm Pran.^e. xxvu. 166, 

- , piiTn|Mni5-«nar:n«». ixi. 1'27, 140- 
145, 
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f>>Ai-^ms«hmg ma^ihiiw;, xiii. 'JT. 33. 
fywU-ciittmg C/>inmitt«e, grant to, ivi, I. 
ma/;hi7W^, ii, UiO; iii. app. 12; 

V. 7 ; X. I'l ; xii, 4?i-50, InX 214 ; liv. 

Jtt.8!>, 105, 1 15*/ -»^y/., 135 ; plate LxxiL; 

XV, 2H5 2M#>; xix. 4ft-47 ; xxiL 45; 

xxiii. 221-222; xxv. 19^197; xxviL 

a2; xxxi. 141 ; xxxviii. 32-34. 

— - , I>avie«, xix. 59-62 ; plate:} 
xi.'Xiv, 

- — , I>>ne«thorpe, Firth and 
Ridley, xii. 63-67, IH ; diagram 
fa^ng 64, 

— , ftlectric, xxxriii. ab«i. 6-7, 67-68. 
, paten til for, xvii, 34-35. 

, Higg and Mcdklejohn, xxviiL 
75-«*I, 165, I88-1W; pUte xv. 

-, Waring, ii. 67 69, 70, H4, 100, 

- - — , WatiK/n and IHxon, xii. 49. 

— fVintnfitMy jifnTthemj ii. 261-271. 
drying apparatus, xxvii. 256-257- 
dn«t, xxviii. 203, 206-207 ; xixL 27, 
J45, 147, 149, aU. 7 ; xxxvii. 245-259 ; 
plate iii, 

, fav'/nring colliery explosions, xxv. 

244-245, 247. 

, exfj^xrirn^mts with, xxviii. 85-103, 
I5^>J6^> ; plates xvi.-xvii. ; xxxiv. 
199-254, 297-308 ; plate xxxviii. ; 
xxxvii, 208-212, 249-253, abs. 50; 
xxxviii, 36, 

, expansibility, xxvi. 103 tt ntq. 

, ignitirm, xxxvi. abs. 13-15. 

, rexiOTd of exph^sions, xxviii. 97-98. 
and gas expulsions, experimental, 
xxjf'vii. abs, 80-85. 
h6llh(/ffite, xxxvii. abs. 60. 



Coal 'iuHC e.<rpiLMHt>iia, y^rr-r 17-^1 : xxxL 
127 l-i> : ixxrv. abit. 7H: xmtt. 241. 

— — . by tlvniMiir&e, x^xir. aba^ 51- 

— — — , KreuzgnibtiiL ci>nitMry, xxxvii 
Juan. 75. 

— <iiitv otrnimiHiHiHi, xxxL ahs^ 15-1€l 

— en^pnes. rv. ^SO^ ^92. !296v 29^ 

— tfXi:iian»£«y mmiefxiii, iiL 371, 373L 

— amintis. IV. l>?8, 193>194, 23D. 
Coal-di^Iita. IV. 131-133^ 

, Alai-'am.a. xxxtr. aba^ 23L 

. Aiibin. ixTTT. ah& 53 ; y^^rrii, aha. 

^. 

— — . B^Ucnnn, t^wit. abft. 2Sw 

, — . accural pitay rxiiL 67-80, 9&- 

106. 

, Blaoxy, vi S8t 

. Briaft«>C xxriL 8^7-97 ; plates vi-ii. 

, — . ai>rth«ra e»i, x. 97-104, 113. 

, Catalonia, xxxvi. ab& 61. 

, Caocaarasy xxxviL 89-103; {dates 

xiiL-xiviL 

— — , China, Fonwiaa, icxxit. 67-79, 190. 
- — , Creaaoty vL 88t 

, Cumberiana, riil 141-160, 179, 

181. 196 : TTTJi. 319 ; xxxiiL 121. 
— . — , probable extensicMi mider new 
reti dan<i3t4m«, xiiL 87-89, IGti, 202, 203. 

, Dutch, Limbnrgh, TaL:\i, 15-25. 

, East S»>merKt, ii 251-259; iii 28. 

— — r and Gloacest^rahire section, 

iL-253. 

, Flintshire, canikel coftl-aemm, xix. 

75-83. 

, — and Denbighshire, xxr. 81, 86- 

89, 91-91, 96, lOa 

, France, vi 73. 

, — , Aozits, xxxrii absw 4. 

, — , <-rard, xxxii 11. 

, Germany, xxxv. ab& 30l 

, Great Britain and Ireland, dura- 
tion, xxxii 135. 

, — Xorthem, boondaries, ii 10 1- 

106, 186-188; map, 102. 

, , extent and probable dura- 
tion, u. 103 230. 

, , geological description, xii. 

153-158. 

) , rivers, ports and harbours, 

X. 41-82. 

, India, xxxrii abs. 49 ; xxxviii 

77-169. 

, — , Daltonganj, xxxii 149. 

, — , Kurhurballee, xxx. 3-26. 

, — , Langrin, xxxiv. abs. 16. 

) — , Raigarh-Hingir, xxxiv. abs. 15. 

, — , Uuiaria, xxxiii. abs. 31 ; xxxiv. 

abs. 16. 

, Italy, xxxvii abs. 37. 

, Lancashire, xxxiii abs. 100, 107. 

, — , leading features, xv. 13-17. 

, Loire, vi. 8;. 

, Mexico, xxxii abs. 84. 

, Mure, xxxii abs. 29. 
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Coal-fields, Newcastle, geology, xxxiii. 
abs. 14. 
- — , North America, anthracite region, 

xiii. 25-40, 99-103, 157, 162-166.. 202. 
, - Carolina, xxxv. abs. 25. 

— — , — Staflfordshire, ii. 235-248 ; map 
234. 

, Northern France, xxvii. 143-169; 

plates xviii.-xxi. ; xxxiv. abs. 26. 
, Northumberland and Durham, 

upper and lower beds, xi. 101-138. 
, Nova Scotia, xix. 113-168; maps 

and sections, xxv.-xxx.; xxvi. plate viii. 

— — , Pennsylvania, xxxii. abs. 83 ; 
xxxiv. abs. 21. 

, Pictou, xxii. 139-149 ; map, xxxiii.; 

plans, plates xxxiv., xxxv. 

, Portugal, xxxv. abs. 30. 

, Russia, xxiv. 3-22 ; plates i.-vii. ; 

XXX vii. abs. 93. 

, Saarbriicken, xxviii. 9-64. 

, Silesia, xxxvii. abs. 3. 

, Soekaboomi, xxxii. abs. 2 ; xxxiii. 

abs. 13. 

, South of France, xxxiv. abs. 24. 

, Mendip, x. 113, 114. 

, - Wales, vi. 22-25, 27-48 ; xxiii. 

197-256; plates xlii.-xlvi. 
, Spain, xxxiv. abs. 36 ; xxxviii. 

abs. 55. 

, — , Seo de Urgel, xxxiii. abs. 35. 

, Styria, Fohnsdorf, xxxviii. abs. 50. 

, Sweden, xxxv. abs. 32. 

— — , Sydney, xxiv. 191-216 ; plates 



xxxv., xxxvi. 



, Turkey, iii. 54, 61-73^124. 

, Valenciennes, vi. 88. 

— , Warwickshire, xxxiii. 151. 

— — , Westphalia, xxxiii. abs. 106 ; 
xxxviii. abs. 3. 

, Yorkshire, xxv. 13-20. 

— fitting, xxiii. 235. 
Coal-formations, Allier, xxxvi. abs. 10. 
, plants, xxxvi. abs. 9. 

, relative ages, viii. 107, 185-198. 

Coal-gas, analysis, viii. 115. 

, examination of, xxii. 25, 28, 1J9, 

136 ; xxv. 41-43. 

— — , explosions, France, xxxiii. abs. 
68. 

, safety-lamp experiments, xxxv. 

23-24, 27-28, 31-32, 34-35 et seq. 
as a heat-producer, xxiii. 47-63 ; 

plates XV. -X vii. 
Coal-getter, mechanical, Haswell colliery, 

xxxiii. 37-59 ; plate i. 
Coal- setting, effect of working over or 

underlying seams, iv. 141-146; v. 15-17, 

18. 
, patents for, xvii. app. ii. 48-QO ; 

plates vii. -viii. ; xviii. app. 21-30; 

xix. app. iii. 51-54 ; xx. app. ii. 16-19 ; 

xxi. app. ii. 15-17 ; xxii. app. ii. 21-24 ; 

xxiii. app. ii. 18-19 ; xxiv. app. ii. 

21.22 ; xxv. app. ii. 21-22. 



Coal-getting, thin seams, iv. 193-201. 

— - by compressed-air machines, xxi. 
79-80, 81. 

lime, xxxiii. 13-18, 59-60. 

machines, Hurd and Simpson, 

xxiii. 107-108; plates xxviii. -xxx. 
, Grafton Jones, xix. 86, 239, 

243 ; plates xliv.-xlvi. 
, wedging and nicking machine, 

xxxiv. 193-198 ; plate xxxvii. ; xxxv. 

97-101. 

— groups, xxiv. 73. 

— heading-machine, Stanley, xxxviii. 
158. 

— measure fish, new, xxxvii. abs. 86. 

insects, xxxiv. abs. 17, 61, 65. 

ironstone, xiii. 110-113. 

mollusca, vi. 34-35 ; plate iv. 

plants, vi. 33, 34 ; plate iii. ; xiii. 

26, 163-165 ; xxvii. 145 ; xxxiii. abs. 

17, 81 ; xxxvi. abs. 9, 10, 34, .35. 
shales, xiii. 220-221. 

— measures, vi. 11-12; xi. 72-78; xii. 
153-155, 157 ; xiii. 18, 21, 44, 93, 94, 
101-103, 202, 203; xiv. 28, 29, 30, 31, 
32, 33, 34; xv. 14, 15; xx. 145-146; 
xxiii. 172-176, 207-211 ; xxv. 85-87, 
94, 227; xxviu. 16-25, 115-117; sections, 
65, lit;, 117, 155; xxxiv. 131-135; 
sections, 136; xxxvii. 3, 4, 6, 7, 127, 
128. 

, Anjou, XX \v. abs. 24. 

, Australia, ii. 232. 

, Belgium, xxxi. abs. 43. 

, — , extension, xxxiv. abs. 68. 

, Catalonia, xxxvi. 33-42, 86, 117- 

120 ; plates ii. -v. 

, minerals found in, xii. 204-207. 

, Newfoundland, xxxiii. 167-176. 

, Seaton Carew boring, xxxviii. 23 

et seq. 
, South of France, mineral spring. 

xxxii. abs. 4. 

, Styria, iv. 55-106. 

and lower carboniferous. Western 

Newfoundland, xxiii. 1G7-176 ; plate 

xxxv. 

— mine, Newcastle exhibition, xxxvi. 
222-223. 

Coal-mines, Belinez, xxxiii. abs. 36. 

, loss of life, xxxv. 71-78, 101. 

, minerals and salt, found in, xiii. 

219-226. 
, rating, xiv. 92, 93-95, 102-103, 

135; xxiii. 117-133, 137-141, 145-162, 

153-158. 
, ventilation and gases, and working 

of pillars, i. 239. 
and ironworks, Besseges, France, 

V. 27-42. 

— mining, etc., xii. 149-218 ; xiii. 42. 
, Belgium, xxxv. abs. 4. 

, benzine lamps in, xxxviii. abs. 4. 

, China, xv. 1, 67-74; plate xiv. • 

xxxvii. abs. 23. 
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Goal-mining, CamberUnd and North 
Lancashire, xxxiv. 99-115. 

- - , I»wer Silesia, xxxviii. aim. 17-18. 

— , New Zealand, xxxv. 175-*ia0; 
plates xxiv.-xxvi. 

— , Northern Formosa, xxxiv. 67-79, 
190 ; plate xii. 

■ , pnigress, Derbyshire and Notting- 
hamshire, X. 117-1^, 137 ^J fv-.q. 

— — , statistics, fJreat Britain, xxxiL 
app. ii. 1-25. 

— - , Warora, xxx\iii. 77-170; plates 
iv..iv. bis. 

Coal-notlules, New Sout'i Wales, xxxviL 
145-150 ; plates xxxiiL-xxxvL 
output, iv. 56, 57, 68, 87. 

, India, xxxiL abs. 3. 

— owners, iv. 96-97- 

, report as to mining college, iv. 27. 

meeting, iv. 26. 

Coal-pit Heath collieries, x. 99. 
colliery, New Zealand, xxxv. 193. 

— pits, minerals and salts, xiii. 219-226. 

— producing districts of continent, mining 
in, xxviL 171-201 ; plates xxiL-xxv. 

— proilnction, v. 12-13; xiv. 17 ; xxiiL 
199, 201 ; XXV. 95, 96 ; xxviii. 29 ; xxx. 
15. 

, America, xxxiL abe. 33. 

, Aniche, xxvii. 172. 

, Anzin, xxvii. 174. 

, Belgium and France, iv. 287-305. 

, Bohemia, xxvii. 192. 

, Cumberland and North Lancashire, 

xxxiv. 102, 103, 105, 106, 103, 114. 

, Mariemont, xxvii. 182. 

, Northumberland and Durham, xii. 

198. 

, Produits mines, xxviL 176. 

, Prussia, xxxiL abs. 26. 

, Saarbrilcken, xxvii. 185. 

— - , Silesia, xxvii. 190. 

— , South Staffordshire, x. 194. 

— - , statistics, xix. app. i. 19. 

, United Kinglom, xxxiL app. 13. 

, Westphalia, xxviL 194. 

and consumption, France, vL 49- 1 1 2. 

of the world, xxxvii. abs. 78. 

— raising, great depths, Blanchet system, 
xxiu. 81-89, 90, 92, 

, patents, xviL 54, app. ii. 6. 

— screen, Briart, xxvii. 181-182, 194. 
, ffick, xxL 295-298 ; plates xlvU.- 

xlviii. 
, Schmitt, xxviu. 183-188, 208-209. 

— screening, apparatus for preventing 
breakage, xxv. 261-262 ; plate IxxviL 

, Keumaux method, xxvi. 139-142, 

and plate xxi. 
, spiral-sieve, xxxvii. abs. 18-19. 

— seams, ii. 252-253, 255 ; section, iii. 
61, description, 63-66 ; iv. 76, 78-81 ; 
section, 106; v. 28, 29, 31, 216-217; 
sections, 119, 218 ; ix. 203-207 ; xi. 68, 
70-74 ; xxL 256, 257 ; xxiv. 74-77, 140. 



, Coal seams, carboniferous. North of 
i England, correlation, xxxviL 3-25, 
I 123- 128; pUteL 

I , eflect produce<l by working away, 

I over or underlying seams, iv. 141-146. 

, Lancashire, xv. 14 ; table, facing 

14. 

, thickness, xiii. 26, 33, 34, 35, 40. 

, Tyne low main, peculiarities, viiL 

23-31, 97-107. 

— staiths. XV. 179, 184 ; xxxii. abs. 81, 82. 

— statistics, xxxii. abe. 31, app. 1. 

— s^-ndicate, xv. 199, 244. 
Coal-tar, ovens for making, \-iii. 112. 

, preservation of timber, xiL 37. 

products, xxxv. 238. 

Coal- testing experiments, xxix. 99-100. 
Coal trade, northern, chronicles and re- 
cords. XV. 175-181, 226, 271. 

Coal Trade Association, connexion 

with, ix. 67, 233-234. 
Coal Trade Committkb, iv. 26. 
Coal Trade meeting, report, mining 

college, iii. 224-225 ; iv. 27. 
Coalt!^, xxviL 53-54 ; xxx. 4, 21 ; 

xxxiiL 156. 

, lubrication, xxvii. 8-9 ; plate iii. 

, small, viu. 120-121. 

, — , cost of, xiiL 131 ; diagram 

facing 131. 

— washers, felspar, xxxiv. abe. 58. 
, Lemi^re, xxxvii. abs. 70. 

— washing, apparatus, plan, xiL 214. 

, Dortmund, xxviL 196. 

, Ince Hall collieries, xv. 61-66 ; 

plate ix. 1^-129, 143. 
, Liihrig method, xxix. 159-171 ; 

plates xxv.-xxxi. 
, settling ponds, xxxviii. abs. 12-13. 

— wedging machine, Grafton -Jones, xix. 
239-243 ; plates xliv.-xlvi. 

Coal-working, different modes, xviii. 24, 

27. 219. 
, longwaU, xvL 42, 45 48, 107-112 ; 

xix. 27-37, 86 87. 
, Moira, system, x. 161-165, 167 €i 

seq, ; xxxii. 181-190. 
, Northumberland and Durham, 

pillar system, ix. 16, 17-28, 29 et seq, 
, South Durham and Cleveland, 

pillar system, viii. 87-96, 175-177. 
, — Staffordshire, thick or ten-yard 

seam, x. 183 196. 

— - committee, xix. 58 ; xx. 219. 
Coalbrook Dale, iii. 21, 23. 
Coalburg coal-seam. West Virginia, 

xxxiii. abs. 23. 
Coaly Hill dyke, iL 110. 
Coanwood, coal-seams, xxxviL 15. 
Coarse coal, iii. 13. 

— jiggers, Liihrig, xxix. 161-162; 
plate xxv. 

Coast-line, section, v. 195, 199. 
Coastley, Hexham, boring, xxx. 102-103. 
Coatham, borings, v. 217. 
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Coating for telegraph-wires, xxxiii. abs. 

45. 
Cobalt, New Caledonia, xxxvii. abs. 68. 

— and nickel, extraction, xxxv. abs. 39- 
40. 

Cobaltite, analysis, xxxii. abs. 1. 
Cobequid Bay to Londonderry, Nova 
Scotia, xiv. ; section facing 18. 

— Hills, Nova Scotia, xix. 117; xxvi. 

77. 
Cochin China, geology, xxxiv. abs. 20. 
Cochrane, Charles, JAmhimj coed- field, 

xxvi. 26. 
Cochrane, William, abstraction of ex- 
plosive gan from coal'ininesy xviii. 151. 
— , accidents in boiler-flues, ix. 162-163. 
— , advantages of mechanical ventilation, 

xix. 234-236. 
— , centrifugal action machines for 

the ventilation of mines, xxvi. 161-177, 

178 et seq. ; plate xxvi.; xxvii. 100. 
— , am>endment of rule iv. xvii. 105. 
— , American coal and oU-regions, xxv. 

168, 172, 173-174. 
— , Bainhridge safety -lamp, xxiii. 22, 

26. 
— , boiler accidents, jcxx. 81. 
— , Botdker ventilating fan, xxxi. 240, 

241 ; xxxii. 24-26, 33. 
— , bye-products of coke manufacture, 

xxix. 84. 
— , centrifugal ventilators, xxvii. 108-110 

et seq. 
— , Channel Tunnel, xxii. 16, 18-19. 
— , coal-cutting machines, xiv. 105, 119 

e/ seq, ; xxviii. 193, 194. 
— , coal -washing, xxix. 171. 
— , apparatus, xv. 65. 

— > coffering of shafts to keep back water, 
xxvi. 8, 9. 

— , comparison of OuibaZ and Lemielle 
systems, xvi. 50-52, 57-85. 

— , Gopp^e coke-ovens, xxii. 104-105, 107. 

— , Cornish pumping -engine at Settling- 
stones, xxi. 58. 

— , cost of pumping, xvii. 27. 

— , counterbalancing unnding -engines, xx. 
214 ; xxv. 210, 214. 

— , danger of sparks from prickers and 
stemmers, xxxiii. 7. 

— , Davtes coal-cutting machine, xix. 62. 

— , day of meeting, xvi. 132. 

— , detection of inflammable gases, xxvii. 
291,293,294. 

--, direct-acting engine, Brancepeth, xv. 
297, 298. 

— , pumping and unnding -engines, 

XV. 35. 

— , duties of secretary, xvL 23. 

— J economical working of boilers in 

collieries, xxxviii. 223. 
— , election ofmeml)ers, xxvi. 160. 
— , endless-cfiains and tail-ropes committee, 

xiv. 114, 115. 
— , enlargement of Institute, xv. 79. 



Cochrane, William, examination of 

coal-gases, xxv. 43. 
— , examinations, xxiv. 42. 
— , experiments with coal-dust, xxviii. 102. 
— , federation of mining institutes, xxxvii. 

165-166, 170 et seq, 
— , fire-damp explosions, Pennsylvania, 

xxxi. 90-91. 
— , Flintshire cannel-seam, xix. 82. 
— , Fowler hydraulic windhig-gear, xxiii. 

36, 40. 
— , French northeivn coal-field, xxvii. 249. 
— , Glasgow 1S70 meeting, xix. 90-91. 
— , Guilxil ventilalor, xviii. 100. 

— , , Elswick colliery, xiv. 73-81. 

— , , Frameries, xvi. 7-8, 9. 

— , — and Lemielle ventilators, xvi. 

57 ; xviu. 139 ; xix. 2-3, 4. 
— , Harrison cast-iron boiler, xvi. 30, 

35-40, 43. 
— , Hetton colliery -explosion, ix., 92. 
— , illness of E. F, Boyd, xxi. 287-288. 
— ', Institute lihra^y, xv. 77. 
— , investigation of Institute funds, xxii. 

134. 
— , Jefferson boring-apparatus, xxx. 83 

et seq. 
— , joint committee on mechanical venti- 

latm^s, xxxvii. 186-187, 188. 
— , Jones and Bidder coal -breaking 

machine, xix. 97. 
— , Lake Superior mining region, xxiv. 

248-249. 
— , Lemielle ventilator, xvi. 30 ; xviii. 

68-60, 130-131, 139. 
— , Limburg coal-field, xxvi. 27, 28. 
— , limestones, Northumberland, xxv. 40. 
— , Lincolnshire ironstone, xxiv. 32-33. 
— , Lloyd ventilating fan, xix. 7-8. 
— , longvKill working, xix. 87. 
— , manufacture of coke, ix. 12, 50, 92. 
— , marine engines, xxiv. 250. 
— , mechanical stoking, xviii. 90 et seq. 
— , mining in motintain limestone, xix. 

93. 
— , — industries of Prussia, xxvii. 295. 
— , non-conducting covering for steam- 
pipes, xxxi. 84. 
— , observations at Seaham colliery during 

sealing up of MaiixUm seam, xxxii. 312, 

316. 
— , Pennsyhwunian coal-measures, xxvi. 

29, 30, 31. 
— , printing of pa/per s in advance, xvi. 

131, 132. 
— , professors of College of Science made 

members of Institute, xxi. 47. 
— , publication of the Watson sections, 

xxii. 134-135. 
— , pumping water, xvi. 133. 
— , quoted, xxviii. 86. 
— , rapid sinking, xxix. 247. 
— , remarks on the Ouibal and Lemielle 

systems of ventilation, xviii. 139-147 ; 

plates xxxvii. -X xxix. 
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CkxJH&ANS, WllJLJAM. rt-prin/ituj of Tmn- 

>tcwtionM, xxi, 288. 
— > f^H/9 '^"^ Mtildejohn roal-cuUing 

mfu-hinej xxviiL 193, 194. 
— , Root boiler, xxix. 99. 
— , Rwifdan coal-fieldH, xxi v. 18-19, 22. 
— , nftXy- ampji and shot-firing, xxir. 

62, 67 tt neq. 
— , Schmitt revolnng spircU -screen, 

xxviii. 188. 
— , secretarial work at MancheMer 1S65 

meeting, xiv. 112. 
— , spontanemis a/mbutition of coed, xxv. 

118 e/ seq. 
— , steam boilers, xviii. 108 e/ seq. ; xx. 

124. 128-129. 
— , strength o/tcrought-iron in compression, 

XXX. 89, 90. 
— , sunlight electric safety -lamp, xxxviL 

116. 
— , Swan electric safety 4amp, xxxL 119. 
— , tail-rope committee*s report, xvi. 104- 

106. 
— , technical education, xvii. 65 ; xviii. 

6; xix. 188-189. 
— , TkibouUi cocU-field, xxxviL 98-99. 
— , underground surveying, xx. 47. 
— , msit to Dowii, xxviL 248-249. 

- , vote of thanks to Mr. Lindsay Wood, 
xxvii. 296. 

— , -water as motive power, xxviii. 180. 

— , West Cumberland hiematite-deposits, 
xxviiL 229. 

CocHBANE & Co., varnish for iron, xL 
26. 

Cochrane and Partners, Hon. A., 
quoted, iii. app. 2. 

Cochran's Hill, xxxL 152, 153. 

Cock Law quarry, xxv. 54. 

Cock play fault, xxiL 113, 117. 

CocKBURN, — , quoted, viii. 149, 154. 

CocKBURN, William, carboniferous lime- 
stone, South Durham and North 
Yorkshire, xxL 251-270. 

- , Cooke ventilating machine, xxvi. 
151-157 ; plates xxiii. -xxv. ; xxviL 100. 

— , Grafton-Jones coal-getting inachine, 

xix. 243. 
— , Guibal and Waddle ventilators, xviii. 

100. 
— , longwaZl working, xvi. 109, 110, 111. 
— , mining in mountain limestone, xix. 

111. 
— , steam boilers, xviii. 111. 
— , underground conveyance, Cleveland, 

xvi. 92 et seq., 95-100, 125, 126. 
CocKERiLL, M. J., quoted, xxiL 13. 
Cockermouth, xxxi. 218, 235; section, 

237; xxxiv. 127-129. 
Cockfield, coal-seams, xxxvii. 6, 126. 

— Fell colliery, xv. 181. 

— - whin dyke, iL 111-113; xiL 156; 
xiu. 45 ; xix. 105. 

Cockle sliell limestone, xxxvii. 298. 
C()<jKH()N, CnA8., quoted, xxxiL 31. 



Codhill, xiii. 127, 128. 

— mines, v. 192-194. 

CoDROX safety-valve, xxxii. abs. 57. 
Coed Talon colliery, xix. 76, 79; xxv. 

99. 
Coefficients, conductivity and radiation, 

iv. 178-179. 
— , resistance due to steam in pipes, iii. 

211-212. 
CoK, Jos., Lundhill colliery explosion, 

V. 241, 247, 250. 
Coffee roaster, Dakin, xxxiL 193-194; 

plate xxtL 
Coffering of shafts to keep back water, 

xxvL 3-11; plates L iii. 
Cohen, E., quoted, xxxviL abs. 7; 

xxxviiL abe. 2. 
Cohesive strength of cement, ix. 146. 
iron and steel ropes and chains, 

viL 211-217; viiL 13, 17. 
CoiGNET, — , quoted, xxxii. abs. 7, 9. 
Coke, R. G., quoted, xxv. 115. 
Coke, iiL 67 ; V. 33. 
— , analysis, viii. 23, 125. 
— , consumption, raUways, ix. 12. 
— , cost in Italy, xxxviiL abs. 24. 
— , de-sulphurizing, ix. 41. 
— , early history of,'xiL 164. 
— , enhanced price, xv. 143. 
— , formation, experiments with coal- 
dust, xxxiv. 242-243. 
— , natural, xxxiii. abs. 64. 
— , price, St. Etienne, xxxiv. abe. 50. 
Coke- filling apparatus, Browney colliery, 

xxviii 105. 
Coke for smelting, xxvL 79. 

— from washed and unwashed coals, xii. 
38. 

— kilns, patent, viii. 113. 

— made in 1640, xiL 167. 

— manufacture, viii. 109-135 ; ix. 3-13, 
35-51; xxii. 3-20, 81-103, 152-157; 
plates L-xiv. ; xxviiL 40, 42 ; xxx. 18- 
19 ; XXXV. 237 ; xxxviiL 40. 

, bye-products, xxix. 81-85, 192- 

197 ; plate v. 
, economy, xxvii. 127-128; plates 

xi. -xiv. 
, Newcastle and Durham districts, 

viu. 109-135. 

, , cost, viiL 134. 

, U.S.A., XXXV. abs. 37-38. 

, Westphalia, xxxviii. abs. 4. 

— ovens, iL 209-210; xii. 176-176, 216- 
218; XV. 208, 215; xxiu. 231; xxxu. 
366 ; xxxviiL 40, 41. 

, Almond ironworks, Falkirk, xxiv. 

97-99 ; plates xviii. -xx. 

, ancient, diagram, facing viii. 189. 

, Appolt, xxii. 7, 18 ; plates vii.-xL 

, Bauer, xxxvii. abs. 21. 

, Breckon and Dixon, ix. 35. 

, Browney colliery, xxviii. 105-106. 

— — , common round, viii. 114; dia- 
grams facing 114. 
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Coke ovens, Church, ix. 45. 

, Coppi'e, xxii. 81-108, 152-157; 

plates XX. -XXX. 

, cost of, xxix. 196. 

, Cumberland, xxxiii. 126. 

, Dinning, Joseph, ix. 37. 

, gases, ammonia from, xxxii. abs.44. 

, — produced, viii. 115-116. 

— — , history, viii. 111-112. 

, improvements, xxxiv. abs. 11, 12. 

, Mack worth, ix. 43. 

, method of loading, ix. 3-13, 35-51. 

, parallelogram form, viii. 117. 

, Pemolet, xxii. 4 et seq. ; plates 

i.-vi. 

, Produits, xxvii. 178-179. 

, Ramsay, xii. 218. 

— — , Rogers and Mackworth, ix. 44. 
, Semet, xxxiii. abs. 66. 

, South Wales, xxiii. 231. 

, waste heat, xii. 216. 

, Westphalia, xxvii. 199. 

, Wilkinson, xii. 217. 

— production, 1858, viii. 109. 
, estimated annual, viii. 128. 

— trade, xv. 243, 249, 250, 252 

— used on railways, ix. 12. 
Coking, xxxi. 190-191. 

— coal, xii. 139-141, 145, 157-161, 167, 
-207-210; xii. 159, 161-162. 

— — , not liable to spon^neous com- 
bustion, x. 168, 173, 175, 178. 

district, Northumberland and Dur- 
ham, i. 274 ; ii. 156, 205, 267-271. 

— plant, cost, viii. 127, 130 et seq. 

— properties of Warora coal, nil. , xxxviii. 
86-^7, 168. 

Col de Jou, xxxvi. 39, 40 ; plan. 40 ; 

section 40. 
Cold rolled iron, experiments, viii. 13-14. 
Cole, W. R., death of, xxxii. 1. 
Coleby, xxxv, 130, 145. 

— shaft, section xxiv. 32. 

Coleman, J. J., mineral oil as a lubricant 

for machinery, xxi. 291-294. 
Coleorton^coal-field, x. 162. 
CoLLADON, D., quoted, xxxii. abs. 47. 
CoLLEOE OF Physical Science, iv. 3-4, 

23-32; ix. 86-89, 229-230, 251-252; 

XXV. 197-198; xxix. 102, 103; xxx. 

134 ; xxxi. 137 ; xxxv. 242-243 ; xxxvi. 

158-160; xxxvii. 216 ; xxxviii. 41. 
— , Dean Lake's inaugural speech, xxi. 

app. iii. pp. ix.-xxii. 

— , professors elected members, xxi. 47, 
82. 

— , proposed, i. 217 et seq., 269 ; ii. 51, 
78, 93, 97 ; iii. 56-58, 22^-22,% .341-346 ; 
iv. 36; ix. 86-89, 229-230, 251-252; 
xi. 219-223. 

— , report of committee, xx. pp. ix.- 
xiii., 112. 

, council, xxii. pp. vi., vii. 

Collieries, Hunter river district, vi. 38-48. 
— , number of, ii. 195, 201, 264-267, 269. 



Collieries, subscribing, number of, iii. 

225 ; iv. 3 ; xi. 212. 
Colliery boilers, economical working, 

xxxviii. 223-228. 

— bonds, XV. 208, 209, 211, 213, 216, 217- 
218, 254. 

— branch railways, xxvii. 44. 

— cages, xxxiii. 156. 

— engineers' committee, report, xxiii. 
65. 

— explosions, xxvii. 284 ; xxviii. 206-207. 

, 1743-1853, list, i. 291 et seq. 

, England, statistics, xxxi. 8. 

Colliery Guardian, quoted, ix. 251 ; 

xxxii. 29. 
Colliery horses, feeding and management, 
xxxii. 61-1 16, 154-174 ; plate xii. 

— legislation, xxxv. 212. 

— machinery, xxxi. 139-140. 

— management, xxxi. 137-138. 

— owners, Durham and Northumberland, 
list of, iv. 96, 97. 

— plans, etc. , presented to institute, x vii. 
53-54. 

— railways, xiii. 30, .SI. 

— ropes, Belgium, xxxi. abs. 18-19. 

, England, xxxi. abs. 19. 

, France, xxxi. abs. 17-18. 

, Germany, xxxi. abs. 19. 

— rules, France, xxxi. abs. 14, 15. 

— warnings, xxxi. 129-130. 
, meteorological, xxxviii. 35. 

— waters, analyses, xxvii. 218 ; xxxv. 
abs. 1-2. 

Collier ly colliery, xv. 178. 
Collingwood, New Zealand, coal, analysis, 

xxxv. 185. 

— , , — district, xxxv. 183-186. 

— , , Wallsend colliery, xxxv. 184- 

185 ; section, 184. 
Collins, — , quoted, xxxviL 50. 
Collins coal-seam, analyses, xxvii. 227, 

228. 
— , section, xxvii. 226. 

— mine, xix. 156, 157. 

CoLLOM patent jigger, xxx. 145-146; 

plates xxxiv. -xxxv. 
CoLLOT, L., quoted, xxxvii. abs. 4. 
Colly croft, section, xxxiii. 162. 
Colombia, journey to, viii. 57. 
Colorado, Bassick mine, xxxiii. abs. 62. 
— , Gilpin county mines, xxxiii. abs. 63. 
— , San Juan mining region, xxxiii. abs. 

63. 

— coal-fields, xxxi. abs. 41. 

— iron-ores, xxxiv. abs. 26. 

— ores, analyses, xxxv. abs. 7. 

— steamer, xviii. 43, 1 1 5. 
Coloration of strata, xxxiii. 140-142. 
Coloured glass for gas indicators, xxvi. 

136-136, 142. 
Colrat, - , quoted, xxxii. abs. 20, 53. 
CoLODON spray system, xxxv. 230-231. 
Columnar basalt, xxx. 107, 108 ; sections, 

113. 
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Golzaline, xxxv. 67. 

Gomberedonde ventilator, xxxii. abs. 54. 

Comberigol mines, winding-gear, xxxv. 

abs. 47. 
Combes, — , anemometer, iii. 166, 167 ; 

X. 208, 213 e< seq., 227. 
— , quoted, ix. 183, 184. 
— , ventilator, xvi. 60 et aeq.; xix. 227. 
Combined drainage of mines, v. 139-141, 

162.164. 

— pumping and winding-engine, xix. 214- 
215 ; plate xxxix. 

Combustible minerals, analyses, xxxiii. 
abs. 52. 

, comparison of, xxxiii. abs. 33. 

Combustion, products, iii. 354 et seq. 

— of coal, heat, xxxvi. abs. 26. 
, spontaneous, at sea, xxv. 107- 

140, 178, 188 ; xxxv. 180-182, 207. 

, — , Warora, xxxviii. 97-104. 

coal-eas to produce heat, xxiii. 

47-63 ; plates xv.-xvii. 
explosive mixtures of gases, xxxiii. 

abs. 102. 

gases, xxxv. 10. 

pyrites, spontaneous, xxxvii. abs. 71. 

Commentry coal-measures, fossil fish, 

xxxvii. abs. 86. 
Commercial results of longwall working, 

xxv. 257-258. 
Commission on dynamite stores, report, 

xxxii. abs. 18. 
Commissioners of charities, quoted, v. 26 ; 

letter, 63. 
Commissions, xxix. 107, 109. 
Committee on ventilation appointed, iv. 

21. 
Committees on mines, i. 17-20, 73, 236- 

237. 

, heads of enquiry, i. 258 et seq. 

Communication by water, xxiv. 238-239. 
Commutating arc lamps, Brockie, xxxiv. 

33-35 ; plates vii.-viii. 
Comox, Vancouver, coal-seams, analyses, 

xxvii. 240. 

— , — , , section, xxvii. 239. 

Compact blue purple haematite, xxxi. 225- 

227. 

, analyses, xxxi. 226. 

Companies, joint stock, iv. 290. 
Comparative cost of coal cleaning, xxxi. 

abs. 11-12. 
electricity and compressed-air 

installations for transmission of power, 

xxxi. abs. 10. 
shaft-sinking systems, xxxv. abs. 

33. 
working thick and thin seams, 

iv. 198-199. 

— eflBciency of non-conducting coverings 
for boilers and steam pipes, xxxi. 77-86 ; 
xxxii. 35-41, 175-178. 

— productiveness of French and other 
coal-fields, vi. 57, 65, 66, 67-69. 

— sections, viii. 186, 188. 



Comparative statement of iron produced, 
iv. 57-60, 70. 

— values of German coals, xxxvii. abs 
46-47. 

Indian coals, xxxviii. 161. 

Comparison of analyses, iii. 17-20, 25. 
anemometers, x. 221-224, 2S7.228; 

diagrams, facing 215, 228, 236. 
Belgian and English coal-mininij:, iv. 

300-301, 302. 
- circles of revolution, in anemo. 

metry, x. 224-226; diagrams, facing 

coal, fire-clay, and ironstone pro- 

duction, British and Prussian, xxvii 

58. 
governors, in anemometry, x. 217- 

220. 
Guibal and Lemielle ventilators, 

xvi. 50 et fteq.y 67-85. 
machine and hand drillintr, xxxi. 

abs. 24-26. 

— — Prussian and British mining 
accidents, xxvii. 51, 58-59. 

various coals, xxx. 17. 

Compass, disadvantages, xx. 98-99, 104. 
— , improved mode of readinir, xx. 108- 
112. 

— bearings, xxxi. 36-38. 

- in boreholes, xxxi. 45-46. 
Compensation to mill-owners, etc, xxiv. 

87-88. 
Compleat Collier, extracts, xv. 200-201. 
Complex anemometers, x. 239. 
Composition for covering steam-pipes, 

xxix. 13 ; xxxi. 78 et sea. 

, Wormald, experiments 

with, xxxvi. 24. 

— of manganese-ores, xxxvi. 113-115. 

occluded gases, xxii. 26-27, 28, 130. 

ironstone, vii. 89. 

Compound engines, xxxvi. 138-139. 

— marine -engines, xxiv. IIO et seq. 

— pumping-engines, . xix. 208 ; plate 
xxxix. ; xxiii. 3 et seq. ; plates i. -ii. 

— wound dynamos, xxxiv. 22-23. 
Compressed-air, brake, Wenger, xxxii. 

abs. 56. 

, engines, xviii. 23. 

, locomotives, xxxii. 8-13, 55-57; 

drawings, 23. 
, machines, xxi. 73-82, 199-218; 

plates xiv.-xxii., xxxiii. ; xxii. 20-22, 

30-36, 71-79. 

, motive power, xxxi. 140. 

, motors, xxv. 195-196. 

— — , sinking through quicksand by, 
xxxvi. abs. 35. 

, Skelton Park mine, xxxi. 105-107. 

— — , transmission of, v. 114-116. 
, use of, xxxv. 230-231. 

and hand-power drills, xxxi. abs. 

45. 

— lime, mining coal by, xxxi. 131 ; xxxiii. 
13-18, 59, 60, abs. 91, 92. 
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Compressed lime, blasting, xxxi. 131 ; 
xxxiii. abs. 91, 92. 

— paper, steamer built of, xxxiii. 61. 
Compressing-engine, Sars-Longchamps, 

xxi. 211-214. 

— engines, xxxii. 364. 
Compression, strength of wrought-iron, 

xxix. 179-186, and plate xxxii. ; xxxii. 
180; xxxiii. 63-65. 

— of fossil fuels, xxxiv. abs. 46. 

— ventilation, xxxiv. abs. 49. 
Compressors, wet, with parabolic columns, 

xxxiL abs. 83. 

— in Harper safety -cage, xvi. 114-115; 
plates xxvi.-xxviii. 

CoMSTOCK, Theo. B., quoted, xxxiii. abs. 

63. 
Comstock lode, xxxiii. abs. 107. 
, Pelton wheels and dynamos, 

xxxviii. abs. 20. 
Concave buddle, xxx. 147 ; plate xxxvi. 
Concessions, mining, Austria, iv. 77-78, 

80. 
— , — , Spain, xxxvii. 28. 
Concha incline, xxxiii. 223. 

— mines, sections, xxxiii. 235. 

— railways, xxxiii. 228. 
Concordia gold-mine, xxxv. 87. 89. 
Concrete backing for tubbing, Kind- 

Chaudron system, xx. 193 et aeq. ; 

xxi. 9 et seq. 
Concretionary basalt, xxx. 108. 
Concretions with plants, Westphalian 

coal, xxxvii. abs. 62-63. 
Condensation in steam-pipes, xxix. 7-14. 

, loss due to, xxxvi. 20-22. 

Condenser, Morton ejector, xxiii. 165- 

166 ; plate xxxiv. 
Condensers in connexion with coke-ovens, 

xxii. 4. 

mineral oil-works, xx. 182-183. 

Condiments for horses, xxxii. 114, 115. 
Condition of Belgian miners, xxxvi. abs. 

29. 
pitmen, xxxv. 215-216. 

— — Prussian miners, xxvii. 45-49. 
Transylvanian gold-miners, xxxv. 

89-00. 

— for certificates, xxi. 26, 27, 32, 39, 
40. 

— of admission to College of Science, 
iv. 28-29. 

Con Iroz crest, xxvii. 146, 147, 148. 
Conducting pipes, compressed-air, xxi. 
214-215. 

— power, coefficients, iv. 178-179. 
Conductivity of rocks, xxxi. 68-69. 
Conductors, lightning, xxxiii. 85 et seif. 

- of electricity, xxxiv. 3-4. 
Cone drum, xx. 211; plate Ixi. 

— used in loading coke-ovens, ix. 5. 
C'onegliano, Gajarine well - sinking, 

xxxviii. 65. 
Conewood coal-field, sections facing xi. 
114. 



Conference at British Association, Bir- 
mingham, 1886 meeting, xxxvi. 61-63. 

Congitz coal-mines, xxvii. 240. 

Congo, Lower, geology, xxxviii. abs. 18- 
19,54. 

Conifers, xxx. 19. 

Conishead priory, section, xxxi. 237. 

Coniston, bloomery, xxxiv. 86, 89. 

— copper and lead-mines, xxxiv. 122, 
124. 

— series, xxviii. 112, 123-124; sections, 
155 ; xxxi. 212, 237. 

Connection between earth movements and 

issues of gases in mines, xxxvi. 43-45, 

86, 120-121 ; plate vi. ; xxxvii. 55- 

67 ; plates viii. -xvii. 
Connections in electric lighting, xxxiv. 

42-54. 
Connellsville coke, xxv. 154. 
Conservancy, river Tyne, ii. 124. 
Consett, boiler-explosion, iv. 48-49. 
— , coal-seams, xxxvii. 6, 125-126. 
— , ironstone, ii. 106; xiii. 146-147. 
— , ironworks, v. 168. 
Consett Iron Company, quoted, iii. 

app. 6. 
Constanze coal-seam, sections, xxviii. 

59, 65. 
Construction of a dam, xxxv. abs. 5-6. 

boilers, xxx. 76-80. 

maps in relief, xxxviiL abs. 71. 

railways, iv. 88, 91, 94, 95 ; xvii. 

132-135. 

safety-lamps, xxxv. 6-7. 

— : — shafts, tables, xxviii. 43-55. 

ventilating furnaces, ix. 131-140. 

Consumption of coal, vi. 56, 85-97 ; xxii. 

40-42, 52. 

, Indian railways, xxxviii. 157. 

, Russia, xxiv. 13-15. 

, Saarbrucken district, xxviii. 42- 

43. 
fuel, Cornish and other engines, 

XV. 159-161. 
— , furnace ventilation, iii. 100- 

114. 

limestone, xxi. 251-263. 

stores, Guibal ventilator, xxvL 

171. 
Contact part of flank, toothed wheels, 

xxi. 279 ; plate xliv. 

— with air, loss of heat, xxxvi. 17-19. 
Contemporaneous igneous rocks, xx. 133, 

134, 136, 137, 140, 142, 143. 

Continent, mining in coal-producing dis- 
tricts, xxvii. 171-201; plates xxii. -xxv. 

Continental railways, ix. 58-59. 

Continuous iron rods in boring, objections 
to, ii. 59. 

Contortions in limestone, xxxiii. 75 ; 
sections, 75, 76 ; xxxvi. 40. 

— of strata, iii. 63 ; xxxvi. 106, 108-109 ; 
sections, 118. 

Contoured mining plans, necessity for, 
XX. 21 et seq., 75-76, 79, 101. 
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Contract work, Warora, rates, xxxviii. 

164-165. 
Contraction of upcast shaft, iv. 15 et neq. ; 

vii. 190 e^ seq. 
Contractors, native, Warora, xxxviii. 113 

et aeq. 
Control-apparatus for winding -engines, 

XXX vii. aos. 21-22. 
Conularia laevigata, figured, vi. 35 ; 

plate iv. 

— quadrisulcata, xxviii. 5. 

— torta, figured, vi. 35 ; plate iv. 
Convection in bore-holes, xxxi. 65, 66-67. 
Conversazione, Newcastle exhibition, 

xxxvi. 127. 
Convex buddlc, xxx. 146-147; plate xxxvi. 
Conveyance of coals underground, iii. 239- 

318 ; V. 65-116 ; x. 20; xvi. 49-50, 58-56, 

88-91 ; plates xii.-xiii. 

gold-ore, xxxv. 85-86, 87, 90. 

minerals by wire-tramways, xx. 3- 

16, 217 ; plates i.-xxiv. 
CoNYBEARE & PHILLIPS, quoted, ii. 256. 
CooDE, Sib Jnc, quoted, xxxv. 189. 
t OOK, Eknest, quoted, xxx. 24. 
Cook, H. F.jCoke-ovenM^ WoodifieldyXxii. 19. 
Cook & Co., quoted, iii. app. 6. 
Cooke, John, Forbes gas indicator^ 

xxix. 175. 
— , Ooivrie minen, xxvi. 61. 
— , Hetton safety-lamp ecpeHmeiUSy xvii. 

60,61. 
— , Kind-Ckaudrov horivg sysfem, xxi. 10, 

16. 
— , Kurhurballee coal-fidd, xxx. 24. 
— , Lemielle ventilator , xviii. 60. 
— , Oahi collier n-explosionyi, xxv. 142,143. 
— , Pemisylvanian cocd-meattures, xxvi. 46. 
— , pressure of gas in solid coaly xxx. 257. 
— , pumping -engines, xx. 174. 
— , Ramsey and Cooke signal indicator, 

xix. 21-24, 25, 26, 98 ; plates vii.-viii. 
— , spontaneous comlnusfion of cord, xxv. 

131. 
— , steam-boilers, xx. 126, 127. 

— , steel -boilers, xxx. 268. 

— , xmderground surveying xx. 47, 112. 

— , — temperature, xxxi. 72. 

— , ventilating apparatus, xix. 17-20; 

plate vi. ; xxvii. 100-104, 1 17-118. 

, - machine, xxvi. 1 5 i - 1 57 : plates 

xxiii.-xxv. 
CooKE AND Ramsey signal indicator, xix. 

21-26, 98 ; plates vii.-viii. 
CooKSON, Jos., quoted, xiii. 115-120. 

COOKSON, CUTHBEBTS & LiDDELL, quoted, 

iii. app. 0. 
Cooling law of, iv. 159 et seq. 182-184. 
_- of coke, ix. 40, 42, 45, 46, 51. 

— — condensation -water by artificial 
ventilation, xxxiii. abs. 1-2. 

Coomroof coal, xxx vii. 15. 

Cooper, Phil., coal-cutting machines, 

xiv. Ii6, \2Setseq. 
, donation of fossils, xi. 177. 



Cooper, Phil., Hetton safety -lam,p experi- 
ments, xvii. 61, 62. 
— , longwall vjorking Annesley colliery, 

xxi. 108. 
— , outburst of fire-damp, Strafford main 

colliery, xvii. 43-51. 
Cooper, Thos. , LundhUl colliery explosion, 

v. 248, 259-260. 
Cooper-eye coal-seam, ix. 205, 207-208, 

209, 216-218, 219, 221, 223 ; xxuL 43 ; 
<- xxx. 125 ; xxxvii. 13, 20. 
Coppa colliery, xix. 76, 80. 
CopPEE coke-ovens, xxii. 81-108, 162-157; 

plates XX. -xxx. ; xxxv. 237. 

, Aniche, xxvii. 254-255. 

, improvements in, xxxiv. abs. 

11-12. 
Copper, xxi. 258, 262. 
— , Chili, xxxii. abs. 51. 
— , Eastern Liguria, xxxv. abs. 7. 
— , El Boleo, xxxvi. abs. 7. 
— , Luxemburg, xxxiv. abs. 13. 
— , Nova Scotia, xiv. 17. 
— , Trans-Caucasia, xxxv. abs. 9. 

— belt. South Mountain, Pennsylvania, 
xxxiv. abs. 24. 

— deposits, Carroll county, Maryland, 
xxxi. abs. 40. 

, Italy, xxxiii. abs. 32. 

, Leon, xxxiii. abs. 36. 

, St. (ienevieve, xxxiii. absl 26. 

, South- West Africa, xxxiv. abs. 60. 

— — , Texas, xxxiii^ abs. 51. 

— extraction, Marchese process, xxxvii. 
abs. 70. 

from pyrites, xxxviii. abs. 32. 

— gear for explosives, xx. 222. 

— lixiviation, cost, xxxiv. abs. 4. 

— mines, Spain, xxxiv. abs. 63. 

— ore, annual production, xxi. 171, 181, 
191. 

— production, xxxiv. 120, 121, 122. 
. cost, xxxiii. abs. 26. 

— pyrites, xii. 205 ; xiii. 223-224 ; xxv. 
82. 

— smelting, xxiii. 247. 

- stemmers, xx. 222 ; xxxiii. 10-11. 

Copperas, xiii. 225-226. 

Coprolite bed, xxiv. 30. 

Coprolites, xiii. 225. 

— , annual production, xxi. 175, 184, 194. 

Copyholds, xv. 204. 

Copyright of papers, v. 1-3, 225; xiii. 
13-14. 

Coquet, river, xi. 102, 103, 115; xxxvii. 
3, 16. 

CoQUiLLiON grisoum^tre, -fire-damp ana- 
lyser, exhibited, xxvii. 07 ; xxxii. abs. 
6, 44. 

Coralline oolite, xxxv. 139. 

CoRBETT, V. W. , observations at Seaham 
colliery during sealing up of maudlin 
coal-seam, xxxii. 225-310 ; plates 
xxx. -xxxi. 

— , quoted, xxxviii. 35. 
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CoRBiGNY, Brossard de, quotcd, xxxiii. 

abs. 3. 
CoRBRiDGE, Wm., LundhUl colliery-ex- 
plosion J V. 237. 
Corbyn's Hall, boiler-explosion, xxxii. 

195 ; plate xxvi. 
Cords, lead-mining, xviii. 173. 
Corea, gold-mines, xxxviii. abs. 21-22. 
Cores, percentage obtained in boring, 

XXX. 93-98. 
Corfu, geology, xxxviii. abs. 2. 
Corinth canal, xxxv. 229. 
Corliss engine, xxii. 43, 44 ; xxv. 213- 

214; plates Iviii.-lix.; xxvi. 110, 116. 
Com laws, effect on prices, xxxvi. 161. 
Cornet, F. L., machines worked by 

compressed air, Belgian collieries, xxi. 

199-217 ; plate xxxiii. 

— , quoted, xxiii. 67, 96. 

Cornet and Briart, natural pits, 

Belgium, xxiii. 67-74. 
Cornet spray injector, xxvii. 180. 
Cornfield pit, Burnley, endless -chain, 

xvii. app. i. plate xxviii. 
Cornish and other pumping-engines, duty 

of, xix. 201-221 ; plates xxxviii. -xli. 

— boilers, xviii. 108 et seq., 121 et seq. ; 
XX. 51 et seq.; xxviii. 252; xxx. 74, 
75 ; plates xxi. -xxii. 

, explosions, xxix. 36, 37, 42, 94 et 

seq.; plate ix. 

— engines, xv. 27 et seq., 121 et seq., 142, 
159-161 ; xvii. 22 et seq.; xx. 169-170 et 
seq. ; xxiii. 7, 9 et seq. ; xxxviii. 108. 

— pumping-engines, Settlingstones, xxi. 
59-66, 91-103 ; plates x.-xii. 

, velocity of stroke, xxi. 56-57. 

Cornwall, metalliferous mines, xxvii. 

131-140 ; plates x v. -xvii. 
— , mining, xxx. 135. 
Cornwall Minerals Railway Co., 

xxvii. 133. 
Comstone, xx. 132. 
Coroners' inquests, boiler-explosions, iv. 

42-49. 
Correlation of beds, vii. 95-99, 102, 103 ; 

xi. 125-129, 133 ; xxxiv. 125, 129, 130, 

135. 

— — carboniferous strata, xxv. 234 ; 

sections, 238. 
coal-measures, xxvi. 17- '8, 25-26. 

— — coal-seams, viii. 187-190; xxxii. 
340-343. 

. , Northern England carbon- 
iferous, xxxvii. 3-25, 123-128 ; plate 1. 

permian strata, xiii. 211. 

-- — strata, xiv. 44, 45 ; table, xx. 139, 
154 ; xxiii. 174-176 ; table, xxviii. 65 ; 
xxxi. 155, abs. 43 ; xxxvi. 34, 35. 

Corrosion of boiler-plates, xviii. 118 et 
seq.; xx. 58 ; xxix. 54, 55. 

pumping-gear, xxix. 54, 55. 

Corrugated boiler-flues, xxxiv. abs. 7. 

, Fox, xxx. 267. 

— lodes, xxxi. 156-157; section, 173. 



Corrugated tubes. Fox, xxxii. 217, 218, 

220. 
CoRTESE, E., quoted, xxxiii. abs. 14; 

xxxvii. abs. 14. 
Corundum for rock-drills, xxiii. 194-195. 
Corves, xii. 191-192; xv. 201, 206, 208; 

xxxiv. 104. 
— , lubrication, xxv. 215-223 ; plates Ix.- 

Ixix. ; xxvii. 8-9 ; plate iii. 
Cosloo valley, description, iii. 64-65. 

, sections, iii. 61. 

CossHAM, Handel, Bristol coal-field, x. 

113, 115, 116. 
— , Great Northern coal-field, x. 81. 
— , long wall working, x. 142 et seq. 
-, northern end of Bristol coal-field, x. 

97-104. 
-, quoted, v. 26 ; x. 8 ; xiii. 47 ; xxvii. 

87, 88, 92. 
— , safety-cages, x. 90 6/ seq. 
— , spontaneous combustion of coal, x. 178- 

179. 
Cost of Aitken coking process, xxix. 

196. 

-. Bastier chain -pump, xv. 124, 154. 

beehive coke-oven, xxii. 84. 

bord and pillar, xxvi. 65. 

boring, ii. 61, 64, 66. 

, Warora, xxxviii. 93-97. 

— --' — against water in coal-mines, xix. 
175. 

Cameron steam-pump, xvii. 94. 

— — cement tubbing, ix. 74. 

clip-pulley, xvi. 92. 

coal, XV. 68, 69, 70, 71. 

— — — and coke as fuel, compared, 
xxii. 81. 

— — coal cutting, xxiii. 111. 
\)y machine, ii. 69. 

— dressing, Brtickenberg, xxix. 

169-170. 

— — production, xxxiv. 102, 1 06. 
washing, Ince Hall collieries, xv. 

62, 64, 1-28. 

— - coffering shafts, xxvi. 8. 
coke, V. 33. 

manufacture, viii. 134 ; ix. 43, 49. 

coking plant, viii. 127, 130 et seq. 

Copp6e coke-ovens, xxii. 87, 90 

et seq. 
Cranston boring-apparatus, xxx. 

265, 266. 
crushing auriferous-quartz, xxxi. 

166. 

ores, xxx. 137-138. 

different systems of boring, xxx. 88, 

08-100, lOS, 100. 

— ventilation, xix. 231, 2 2. 

- — drainage of mines, v. 1 37 et seq. 
drawing coke, xxviii. 105. 

— - driving headings, longwall, xix. 
3: -31. 

electric light, xxvii. 184. 

endless-chain system xviii. 61-62, 

72, 75. 
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Cost of endless-chain sye^em, Spain, 
xxxiii. 209-212. 

excavation, xix. 93. 

extraction, xxxi. 164-165. 

, gold, xxxi. 164, 165 ; xxxv. 91, 

92. 

fire-bars, various patent, xviii. 93, 

94. 

Fleuss apparatus and lamp, xxxi. 

201, 202. 

fuel, xiii. 31, 32. 

, Indian railways, xxxviii. 157, 

161. 

for mine ventilation, xix. 230. 

pumping-engines, xix. 205, 

210 et seq. 

furnace and mechanical ventilation 

compared, xviii. 102. 

furnishing Wood memorial hall and 

Institute buildings, xx. 113-115. 

Grafton - Jones coal- wedging ma- 
chine, xix. 242-243. 

gr&thmz buckets, v. 62. 

Guibal fan, xiv. 81. 

gypsum production, xxx. 6"). 

Harrison boiler, xvi. 37, 40. 

haulage, vi. 3 et seq.; xxxii. 14. 

, Upleatham, xvi. 125-126. 

horses and ponies at various col- 
lieries, xxxii. 90-93, 106-110. 

iron frames for propping, xxvii. 188. 

— — iron-ore production, xiii. 111-114, 
116, 121 ; xxiii. 214-215; xxvi. 74, 78 ; 
xxvii. 135; xxxiii. 229 230. 

jigging ores, xxx. 145. 

— — Jones and Bidder coal- breaking 
machine, xix. 12, 13, 14. 

labour applied to haulage, xvii. app. 

i. 172-174. 
leading coals, xvii. app. i. 5-fi, 22, 

31, 40, 52-53, 64-65, 70, 75, 76, 81, 82, 

86, 92, 104, 116, 132-133, 137-138. 

Legrand chair-sleepers, xvii. 32. 

living, xxxvi. 151. 

longwall, xxvi. 65. 

'— , East Hetton, xxv. 226-227. 

lubricating tubs, xxv. 222. 

machine-drilling, xxxi. abs. 24-26, 

47. 
maintenance of haulage-plant, x\'ii. 

app. i. 174-176. 
sunlight electric safety-lamp, 

xxxvii. 114, 115. 

manganese-mining, xxxvi. 115. 

marine-boilers, xxvi. 100. 

mechanical stokers, xxvii. 207, 208, 

209. 

— — metal-tubbing, ix. 73-74 ; xxvi. 
11. 

mining, ii. 245-246 ; v. 31, 42 ; xiii. 

27, 29-32. 

non-conducting coverings for steam- 
pipes, xxxii. 35, 36, 38, 39. 

— — Northumberland lakes water 
scheme, xxiv. 90. 



Cost of old winnings, Gosforth, xxxviii. 

189 et seq. 
pig-iron, iv. 136 ; v. 34-35 ; xxxii. 

49. 

pit -props, Warora, xxx\4ii. 130-132. 

sinkings, xx. 187, 195- 1 97. 

portable engine, xvi. 93. 

production, iv. 72, 73, 75, 83-84, 

89 ; vi. 7, 8, 100-105 ; xxiv. 242, 243 ; 

xxv. 152, 153, 160, 161 ; xxviii. 41. 

of ironstone, xxxii. 46. 

pig-iron, iv. 136. 

pulverizing ores, xxx. 143, 144. 

pumping, xvi. 135 et seq. ; xvii. 24 

et seq. 

, Newton Cap, xv. 132. 

engines, xx. 173. 

quarrj^ing, xxxiii. 218-219. 

railways, xxxiii. 226-228. 

— — raising coal, Derbyshire and 
Nottinghamshire, x. 141. 

^^ , South Staffordshire, x. 26- 

30, 31, 185 et seq, 
, Warora, xxxviii. 140. 

— ^ by various systems, xxiii. 88. 

water, xxi. 139. 

repairs to boilers, xx. 51, 63. 

— — Rigg and Meiklejohn coal-cutting 
machine, xxviii. 78, 190-191. 

scroll-drum, xxi. 90. 

seismographs, xxxvii. 67. 

sinking, Gosforth new pit, xxxviii. 

191. 

, Hindley Field, xxix. 246. 

— , Kind-Chaudron system, xxi. 9, 

18. 

, Warora, xxxviii. 93. 

pits, X. 52-53, 76. 

stamping ores, xxx. 140-141, 142. 

steam-pipe coverings, various, xxxi. 

77, 78, 81-82. 
steel bord-end crossings, xxxvii. 

226. 

rail guides, xxxi. abs. 28-29. 

stores, Warora, xxxviii. 162-163. 

— — supports in main roads of mines, 
xxxvii. 136 et seq. 

Swan improved electric safety- 
lamp, xxxvi. 7. 

— — Swete electric safety - lamp, 
xxxviii. 17-18. 

Thompson pulverizer, xxxiii. 1 1 7. 

timber, Belgian mines, xxvii. 180. 

tunnels, bridges, and canals, xxxv. 

229. 

Ullswater scheme, xxiv. 63, 56, 58. 

underground haulage, Marley Hill, 

XV. 87-88. 
work, Warora, xxxviii. 113 etaeq., 

144 et seq. 

ventilating fans, xix. 6-7. 

Waddle fan, Warora, xxxviii. 112. 

wagon ways, xvii. app. i. 21, 29-30, 

38-39, 51, 64, 69, 75, 76, 81, 85, 91, 92, 

103-104, 131-132, 137. 
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Cost of winding-ropes, Grermany, xxxvii. 

abs. 24-26. 

winnings, xv. 238, 239. 

wire -tramway system, xx. 12-15. 

wood crossings, xxxvii. 227. 

working, vi. 22 ; xxxi. 183-184. 

, coal-cutting machines, xiv. 88- 

89, 116, 128. 

, Huelva mines, xxxvii. 36. 38. 39. 

, San Pietro mines, xxxiv. 154, 

155, 158. 

, thick and thin seams, v. 6-7. 

, Warora, xxxviii. 143-147. 

— sheet of anthracite colliery, xxxi. 184. 
Cottages, pitmen's, rating, xxiii. 131- 

132, 13S-139, 148 et aeq,, 158. 
Cotter Heugh crag, firestone, xxiv. 155. 
Cottesmore, Rutland, geological map, 

XXXV. 145. 
— , — , iron-ore deposits, xxxv. 133-135. 

— , — , , analysis, xxxv. 134. 

— , — , , output, xxxv. 135. 

— , — , , section, xxxv. 145. 

Couche du nord coal-seam, xxvii. 172. 
CouLSON, Wm., diamond rock-boring f xxx. 

105, 106 ; xxxi. 40-41. 
~, quoted, x. 243 ; xi. 148, 244 ; xii. 

10, 11, 19, 20, 22, 43, 46; xv. 263; 

xxi. 9. 
— , close-topped tubbing in pit-shafts, xi. 

9-17. 
Coulton, smithy, xxxiv. 86. 
Coume borehole, xxviii. 11. 
Council, eX'Officio members, xiv. 7-8 ; 

XV. 76. 
Counterbalancing and expansion applied 

to winding-engines, xx. 205-216; plates 

lvii..lxi. ; xxi. 85, 218-220 ; xxv. 201, 

214; plates li. -lix. ; xxvi. 64. 

— winding-engines, Dud weiler, xxvii. 187. 

, Westphalia, xxvii. 196-197. 

Countersinking rivets, xviii. 9. 
Courri^res, mines, xxvii. 274, 275-276. 
CouBRi^BES Colliery Co., xxvii. 156- 

157. 
Course of the great whin sill, xxvii. 301, 

302. 
Coursing air, xxxi. 125. 
Covered Guibal ventilator, Frameries, 

xvi. 13 et aeq. 
Coverings for boilers and steam-pipes, 

non-conducting, xxxii. 35-41, 175-178. 

electric wires, xxxiv. 46-47. 

steam pipes, non-conducting, xxix. 

7-8 et seq. ; xxxi. 77-85. 
Cow bay, Nova Scotia, xix. 139, 145-148 ; 

xxiv. 175-177, 191, 193, 197, 19S ; xxvi. 

55. 
Cowan, David, cut-off slide-valves, xx. 

176. 
— , mineral oil-works, xx. 177-183; 

plates xlix.-lii. 
Cowan, — , quoted, xxi. 44-45. 
CowEN, JUN., Jos., quoted, xvii. 78. 
Cowpen, coal, xiii. 220, 



Cowpen colliery, viii. 26. 

, clip pulley, xvi. 100. 

, horses, xxxii. 109. 

— — , plant, xxxvi. 203. 
, section, xiii. 209. 

— pit, ii. 276. 
Cowper-eye seam, xxiii. 43. 

CowPER stoves, xiii. 134; xxxiii. abs. 

89. 
Cowpon Marsh, borings, xxxviii. 25. 
Cox, — , quoted, viii. 116, 117, 123; ix. 10. 
Cox, S. Herbert, quoted, xxxiii. abs. 

50; xxxiv. abs. 34; xxxv. 175, 177, 

181, 183, 185, 190, 196, 197, 199, 201, 

202, 204, 209. 
Cox Green sandstone, xii. 25-26 ; xiii. 

222. 
Cox Hill pit, xix. 156. 
Coxhoe colliery, xv. 240. 
Coxlodge colUery, Boulton and Watt 

engine, xix. 208. 
CoxoN, James, quoted, xii. 20. 
CoxoN, S. B., abstraction of explosive gas 

from coal-mines, xviii. 153. 
— , air-compressing machinery Ryhope, 

xxi. 81. 

— , Aitken coke-ovens, xxix. 84. 

— , boder accidents and their prevention, 

xxix. 99. 
— , Calow safety -cage, xvi. 28. 
— , electric safety-lamp with Schanschieff 

battery, xxxvi. 89-92 ; plate xiii. 
— , mechanical stoking, xviii, 114. 
— , securite, xxxvi. 79-82. 
— , venlilntion of mines, xxvi. 180. 
Crab Rock, xxviii. 137, 138 ; xxxi. 219. 
Crabs, v. 55-56 ; drawing, 57. 
Crachet and Picquery collieries, Guibal 

fan, xvi. 6, \\ et seq., plates i.-iii. 
Crag Lough, xxiv. 85, 88, 89. 
to Willimontswyke, xviii. section, 

plate xliii. 
Craggs, John, quoted, xxxiii. 82. 
Crags Hall colliery, ventilating-fans^ 

xxvi. 155 et seq. 
Cragtieth sandstone, xiii. 222. 
Craig, — , quoted, viii. 193-194. 
Craig and Biddkr safety-lamp lock, 

xix. 15-16 ; plate v. 
Crainimoor, section, v. 202. 
Cramlington colliery, xv. 263, 264. 

— to Hartley, section facing viii. 32. 
Cramming, educational, xxiv. 41, 42-43. 
Crampton, — , quoted, xxxii. 13. 
Crampton furnace, xxvi. 105 et seq. 
Cran de retour, xxvii. 1 47. 
Cranberry or Craneberry head seam, xix. 

152, 155; xxiv. 193. 

coal property, xxiv. 179, 183. 

Crane, — , quoted, xxxi. 186. 

Crane boilers, explosions, xxix. 36, 38, 95. 

Cranston, J. G., deep boring machine, 

xxx. 263-266; plates xlvi.-xlvii. 
— , pneumatic rock-drill, xxix. 221-225 ; 

plates xliv. -xiv. 
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Craw coal-8eam, ii. 142-143; xxx. 125 ; 

XXX vii. 13, 20. 
Crawkohi), Tnos., quoted, xv., 259. 
Crawford, T. W., experimeiUs wifhcoal- 

duMt, xxxiv. 300, 304, 305. 
Crawford coal-Beam, section, xxx. 25. 
Crawley coal-seam, xxiv. 179, 183. 
Crek, , quoted, viii. 39-40. 
Creosote for heating boilers, xxiii. 63. 
CreoBoted timber, xxxvii. 244. 
Creeps in coalmines, vii. 23, 33 et seq.; ix. 

18 et Jteq., 30 et neq,; xvii. 82, 106 etseq. 
Cretaceo-tertiary series, xxxv. 175, 176, 

179, 180, 185, 186. 
Cretaceous coals, xxxiii. abs. 31.. 

— ores, XXV. 62-64. 

— rocks, tfold, xxxiii. abs. 62. 
Crki'IKR, 1)r. H., quoted, xxxiv. abs. 43. 
Creusot or Crouzot, xxxi. 190 ; xxxvii. 

abs. 31. 
— , iron supports in mines, xxxvii. 136. 
— , Lemielle ventilator, xvi. 64-66. 
— , spherical dam, xxxii. 211-212. 

— and Blanzy, vi. 88. 
Ci*ewe railway shops, xiv. 110. 
Cribbing, Lumpsey shafts, xxxi. 111-112; 

plate xvi. 
Cricket steamer, boiler explosion, xxxii. 

193: plate xxvi, 
Crisv, Gkd., tujhtning in 2>»V, TanfiM 

MooVy xxx, 34-35. 
Crisp, Tiios., lUjhtnivg in ;nV, Tanfield 

MooVy xxx. 33. 
Croft colliery, Whitehaven, section, 

xxxii. 324-326. 

— pit, xxviii. 116; sections, 117, 165. 
Croissiujc, — , quoted, xxxvi. abs. 12. 
Cromhall coal-seams, xxvii.. 90, 9 ; 

section, 97. 
Cromiton clockwork lamp, xxxiv. 27, 

S8 : plate vii. 
Cronk, Jos., slud^-pi|>e, xi. 217. 
Cronk, S. C, hiniUmt tt^ansactimniy ix. 232. 
— , Bntiith (titiUH^iationt xii 19. 
— , coiievtion o/moiieht xvi. 128. 
— , «'«y of mifttimjy viii, 178. 
— , yast Strt^ford Main co/ZiVi-y, xxv. 05. 
^i gases ocauded in foa/, xxii. 132, 133, 

lS6« 137. 
— , Gourie mines^ xxvi. 61, 
— , hngwall working y xvi. 42, 

— , ,v4 Mwes/ey c<5/»>ry,xxi. 105, 109-110. 

— , » Ei^st Hettom fo//iery, xxvi. 67, 68, 

— , mechanicai'SiaiiHg„ xviii. 8J>, 98. 

— > pillar working in the Ncorthumberland 

and Durham collieries, ix. 16, 17-28. 

29 at seq. 
— > proposed extraordmarf mei:ting»y ix, 

— , quoteil, xxxvii. 198-201, 
— , spoHtOineoHs cornhnstion of coaiy xxv, 
127-128. 

— „ steam-boiler explosions, Seatoa Bum, 
xi. 27>56> 207, 208, 213 at feq. 

— , steahhoHarSy xxx. 268. 
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Gosforthy xxxviii. 201. 
Crook, coal, coke-manufacture, ix. 11. 
— , — , mode of working, ix. 32. 
— , coal-seams, xxxvii. 6. 
— , section near, facing viii. 87. 
Crook Bank colliery, haulage experiment, 

iii. 254. 
— , ventilation experiments, vi. 183 

et seq. ; vii. 62, 73, 196 et seq. 
, winding-engine experiments, v. 

99-102, 1('8-109. 
Crooke incandescent lamp, xxxiv. 42. • 
Crookhall ironworks, v. 168. 
Crooks, for attaching tubs, xxix. 72-73. 
Crosby colliery, xxxiii. 128, 45, 146. 

— and Gilcrux collieries, xxxii. 352, 
353 ; sections, 356. 

Cross, Rev. J. E., quoted, xxxv. 110. 
Cross Fell, section, xxv. 238 ; xxvi. 48, 

50, 51. 
Cross-heading, ii. 244, 245. 
Crossby colliery, viii. 144-146, 152 ; xiii. 

87-88. 
Crossfield, xxxiv. 133, 134; section, 136. 
Crossfield Company, xxviii. 114, 131, 

132, 134. 
Crossgates, boring, section, xxxi. 216. 
— , iron-mines, xxxi. 222, 225 ; xxxiv. 90, 

92,93. 
Crossbill limestone, xxxvii. 13. 
Crossley, L. J., quoted, xxxii. 228. 
Crossley, W., quoted, xxi. 254. 
Croudace, — , i. 189. 
Croudace, C. J., Onmberland coal-fieldy 

xxxiii. 136, 138. 
Crow band coal-seam, xxxiii. 133, 138, 

146; sections, xxxii. 330, 332, 333, 

348, 349. 
Crow-coal, xxxvii. 6, 20. 
Crowgarth iron-mine, xxxiv. 90-91. 
Crowther engine, xxiv. 250 et seq. 
Croxdale coUien', xv. 243. 
Crumbling of Warora coal, xxxviii. 103- 

104. 
Crunmiock colliery, xxxiv. 111. 
Crushing, resistance of materials, ix. 178 

et seq. 

— ores, xxx. 135. 

— load, coke, xix. 88. 

, various coals, xix. 87- 

Crustacea, Formosa, xxxiv. 82. 
Crypt omorphite, analysis, xxx. 60. 
Crystal palace, pneumatic railway, xxiii. 

90. 
Crystallized gold, xxxv. 93. 
Crvstals of native sold, xxxi. 159. 
CxiWngui river, gold (?), xxxviL abs. 63. 
Cuiller, Kind-Chaudron system, xxx. 

46. 
Cullercoats, xv. 191, 200. 
Ctlley, G., ani> J. Bailst, quoted, 

xxxvii. 9, 
Culvert, Hurj- reservoir, xxxiv. 258-259- 
Cumberland, boring, xxx. 97, 108. 106. 
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Cumberland, carboniferous, xxxiv. 125- 

137 ; plates xiii.-xviii. 
— , coal-fields, viii. 141-160 ; ix. 69 ; xix. 

114-122; xxxui. 121-148; plates v. -vu. 
— , , structure, xxxii. 319-361; plates 

xxxii. -xxxvi. 
— , extension of northern coal-field, xiii. 

87-89, 166, 202-203. 
— , geology of, Lx. 51-52, 54-55. 

— , part of, xi. 65 et seq. 

— , hsematite, iv. 59 ; xiii. 146. 

— , — mines, Cranston rock-drill, xxix. 

224. 
— , history of mining, xxxiv. 83-124. 
— , West, hsematite -deposits, xxviii. 1: 9- 

154, 219-234 ; plates xviii. - xxxiii., 

xxxix.; XXX. 27-30, 113118. 
CuMENGE, — , quoted, xxxii. abs. 56 ; 

xxxiii. abs. 20. 
CuMMiNOS, C. L., breccia ganhes and earth 

shakes, xxxiii. 174. 
Cunsey forge, xxxiv. 89. 
Cup-valve, hydraulic, xx. 182; plate Hi. 
Curbs or cribs, use of, xxxv. abs. 53-54. 
Curly cannel, xix. 77, 78, 80, 81 ; xxvi. 

30. 
CuBR, John, copy of Coal Viewer pre- 
sented, xxxi. 49. 
Curriculum of proposed college, i. 218 ; 

iv. 27-28. 
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ix. 102-103. 
CuRTER, Prof. V., quoted, xxxiii. abs. 

58, 59. 
CuRTER safety-lamp, xxxiii. abs. 58. 
Curtis, J. S., quoted, xxxiv. abs. 31. 
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Cut-oflf apparatus for winding-engines, 

XXV. 205-207, 208 et seq. ; xxix. 5. 

— — slide-valves, xx. 175-176 ; plate 
xlvii. 
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55-56. 
Cutter, Kind-Chaudron boring, xx. 190- 

191 ; plates liv.-lv. 
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xxxii. 86-87, 163 et seq. 
CuvKLiER lock for safety-lamps, xxxvi. 

51-54; plates vii.-viii.; xxxvii. abs. 1. 
CuYPER, Geo. de, quoted, xxxiii. abs. 33, 

80. 
Cwm Avon colliery, Taibach, Struve 

ventilator, xxx. 282-283. 
^ Bychan, xxxvi. 106, 110, 112, 113. 
Cwm-y-Afon, xxxvi. 109, section 118. 
Cwmaman collieries, stables, xxxii. 96; 

plate xii. 

— - Valley anthracite, xxxi. 189. 
Cwmsaerbran, Brunton ventilator, xix., 

plate xiii. 
Cycadacea, xxx. 19. 
Cylinder water-gauge, iv. 42. 
Cylindrical dams, internal stress, xxxii. 

201-213, 221-222. 
Cylinders, jacketing, xxiv. 124-126. 

— for pumping -engines, xxiii. 3 ; plate ii. 
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52. 
CzYszKowsKi, Stephen, quoted, xxxiv. 
abs. 33. 
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DAllbst, J., quoted, xxxv. abs. 22, 
D'AousT, ViRLET, quoted, xxxv. abs. 34, 

35. 
D'Halloy, D'Omalius, quoted, xxiii. 98, 

99. 
D*Oeynhausbn, — , quoted, x. 199. 
— , slide, ii. 59. 

Dade silicate cotton, xxxii. 35 et seq. 
Daddow, Harvies, quoted, xxv. 153. 
Daglish, John, Abbot safety -lamp, xi. 

160. 
— , application of counterbalancing and 

expansion to winding-engines, xxv. 201- 

207, 208 et seq. ; plates li.-lvii. 
— , barometers and thermometers, xxxiv. 

142. 
— , binding of Transactions, ix. 232. 
- , boiler explosions, xi. 216 ; xxxii. 218. 
— , Boxolker ventilating fan, xxxii. 26, 28. 
— , Irreccia gashes and earth shakes, xxxiii. 

174,176. 
— , British association, xii. 91. 
— , Broadbent safety-cage, xvi. 31, 33- 

34, 87, 88, 128. 



Daglish, John, Burnett mining wedge and 

nicking machine, xxxiv, 198 ; xxxv. 

101. 
— , calorific value of round and small 

coals, iv. 283. 
— , Galow safety-cage, xvi. 28, 29. 
— , Carboniferous rocks, Cumberland and 

Furness, xxxiv. 136, 137. 
-~, cement iralliiig, ix. 69, 147, 149. 
— , classification of the Carboniferous, xiv. 

35. 
— , close-topped tubbing, xii. 22. 
— , coal-cutting machines, xii. 63-67, 78; 

xiv\ \\1 tt seq. 
— , coal-mining. New Zealand, xxxv. 

2 1 9-220. 
— , coke-manufacture, xxii. 20. 
— , compressed-air plant, Belgian 

collieries, xxi. 199-217, 218 et seq. ; 

plate xxxiii. ; xxu. 20, 30-36, 72-791 
— , construction of ventilating furnaces, 

ix. 131-140. 
— , conveyance of coal underground, xvi. 

49-50, 53-66, 89 et seq. . 
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Daolish, John, counterbalancing of 
winding-engines, xx. 205-212, 213 tt 
seq. ; plates Ivii. -Ixi. ; xxvi. 64. 
— , Gumhtrland coal-field^ xxxii. 359, 361 ; 

xxxiii. 137. 
— , Daglish and Ford safety -lamp, xvii. 

38,40. 
— , — IvJbricator, xxv. 217; plate Ix. 
— , day and hour o/meetinys, xi. 225. 
— , destructive action of furnace-gases in 

upcast shafts, xi. 19-26 ; xii. 25, 26. 
— , Douglas safety-lamp^ xxxv. 67. 
— , earth tremors^ xxxiv. 169, 172. 
— , electric-lighting y xxxiv. 63. 
— , ex-officio memf)ers of council, xiv. 1. 
— , examinations, xxiv. 43. 
— , expansion gearing for winding-en- 
gines, xxix. 3-5, 6 ; plate i. 
— , experiments on strength of ropes 

and chains, vii. 211-217. 
— , — with coal-dust, xxxiv. 245, 250 

et seq, 
— , explosion of air-receiver, Ryhope, 

XXX vii. 215, 216. 
— , extension of coal-measures, xiii. 203. 
— , federation of mining institutes, xxxvii. 

155, 167-169, nOetseq. 
— yflre and choke-damp indicators, xv. 

163, 164. 
" i frequency of meetings, vui, 178. 
— , Furness hiematite, xxxi. 237. 
— , gas, Strafford main colliery, xvii. 59. 
— , gauzeless safety -I amp, xxxvii. 72. 
— , geology of northern coaJl-field, xiii. 44, 

45, 46! 
— , OuUkU ventilator, Frameries, xvi. 

7, 8, 10. 
— , Hartley colliery accid-ent, xii. 9. 
— , heating and economic values of coals, 

iv. 283-285. 
— , Hettoti colliery explosion, ix. 116-122, 

164 et seq. 
— , — safety-lamp experimAtnU, xvii. 2. 
- - , improvements in construction of water- 

gauge, XV. 103-105. 
— , injurious action on iron in upcast 

shafts, viii. 179-180. 
— , institute excursion, 1S86, xxxv. 1-2. 
— , intnusion of the Whin sill, xxvii. 80. 
— , joint committee on mechanical ventila- 
tors, xxxvii. \%\ et seq. 
— ,Kind-Chaudron l)oring system, xx. 201. 
— , Lemielle I'^entilator, xviii. 59, 60. 
— , lightning, Kimblesworth colliery, xxx. 

129-130 ; plate xxix. 
— , Lincolnshire ironstone, xxiv. 23-31, 
158. 

-, longtrall ux>rking, East Helton colliery, 
xxv. 258. 
— , loss of life in coal -mint. Sy xxxv. 78, 101. 

— , strength in iron wire when 

heated, viii. 181-184. 
— , tow main siam, viii. 106. 
— , magne^siati limestone, xiii. 201, 202; 
xiv. '30-34. 
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Durham, xiii. 205-213. 
— , marine -engines, xxiv. 260-261. 
— . Marsaut safety -I amp, xxxiv, 165. 166, 

167. 
— , Midflleshro^ salt, xiiL 94. 
— , minerals and salts found in coal-pits, 

xiii. 219-226. 
- , mining college, xi. 222. 
— , Monkwearmouih colliery -explosion, ix. 

251. 
— , new application of water-gauge, xvii 

27-29,41-42. 
— , n^w thermometer indica>tor, xxxiv. 

142. 
— , Newcastle toater supply, xxiv. 54. 
— , Nova Scotian iron-ores, xxvL 88. 
— , observations at Seaham colliery during 

sealing up of mauxUin seam, xxxiL 

311. 
--, oil on ivire-gauze, xvi. 91. 
— , paradoxes in ventilation, xiL 85, 93- 

143 ; xiii. 8 et seq,, 14. 
— , Pernolet and AguiUon*8 report, xxxi. 

23-29. 
— , pillar loorking, ix. 29, 31. 
— , presents photographs, vii. 181. 
— , presidential address, xxxv. 223-244, 

245. 
— , presidential address. Sir Lowthian 

Bell, xxxvi. 164-165. 

— , , John Marley, xxxviii. 45-46. 

— , Prussian regulations for mxinagement 

of fiery -min^s, xxxv. 171-172. 
— , quoted, vii. 110, 147 ; x. 16; xii. 186, 

189, 200, 204, 205, 206, 207 ; xxxvii. 

16, 95 ; xxxviii. 42. 
— , Reumaux method of cleaning coal, 

Lens, xxvi. 139-140, 141, 142 ; plate xxi. 
-, report on Lindley and Hutton collec- 
tion, xxv. 1-.3. 
— , round and small coal compared, v. 10, 

11. 
— , Routl edge -Johnson safety-lamp, xxxiv. 

188-189, 190. 
— , safety. cayes, viii. 7, 8; x. 93 et seq, 
— , .safety -lamps, xii. 75. 

— , and .shot-firing, xxiv. 170. 

— , shrinhige of paper, xxxiv. 181 ; xxxv. 

45, 46. 
— , .signals on engine-plan^, xxiv. 167. 

- , South Wales anthracite, xxxi. 194. 

— , .spontaneous combustion of coal, x. 178; 

xxv. 119- 120. 
— , Stephenson bequest, xii. 12. 
— , .sfyfhe, xxxvi. 9. 
— , Suxin electric safety-lamp, xxxv. 54- 

55, 62, 63. 
— , tail-rope committee's report, xviii. 73i 

76-77 et seq. 

— , technical education, xvii. 102, 104; 
xviii. 6. 

— , testing of safety -lamps, xxxv. 43, 44. 
— , T)'ansyhxinia?i gold-mining, xxxv. 93, 
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Daolish, John, transmission of power by 

steam, xxxv. 165, 166. 
— , underground conveyance, Pdton, xvi. 

101 et seq., 127. 
— , velocities of air currents in mines, x. 

207-239, 242, 251. 
— , ventilating furnaces, ix. 70, 71, 131-140, 

156 et seq. 
— , ventilation, Seaham, xvi. 51. 
— , — of mines, vii. 192, 194; xxvii. 

179, 180. 
— , underground boilers, xii. 78, 

79-84 ; xiii. 3 et seq, 
— , vote of thanks to Sir Lowthian Bell, 

xxxvii. 259-260. 
— , Whitehaven collieries, xxxii. 367. 
— , wire ropes and chains, viii. 13 e< seq, 
— , working and ventilation of coal-mines, 

vu. 39, 59. 
Dahlbusch, Westphalia, tubbing, xx. 

plate Ivi. 
Dahme borehole, xxvii. 38. 
Daily Mail, extracts, xxi. 27-29. 

— Telegraph, extract, xxv. 9-10. 
Daix, v., reception of visitors, xxxvi. 

160-163. 
Dakota, gold, xxxiii. abs. 25. 

- , tin, xxxiv. abs. 43-44. 
Dale Moor ironstone, x. 120. 
Dallison, Thos., Lundhill colliery exjdo- 

sion, V. 240. 
Dalmatia, lignite, xxxiii. abs. 34. 
Dalton, John, quoted, iii. 179 et seq. 
Dalton and Co., quoted, app. 6, iii. 
Dalton colliery, xv. 239. 
Daltonganj, Hindostan, xxxii. 149, 150. 
— , — , coal, xxxii. 152, 153. 
— , — , coal-field, xxxii. 149-154; plate 

• • • 

xm. 

Damage sustained by Ryhope air- receiver, 
xxxvii. 200-202. 

Damascened structure, xxxiv. 159. 

Damming, South Staffordshire, x. 190. 

Dams, construction of, xxxv. abs. 5-6. 

— , cylindrical and spherical, internal 
stress, xxxii. 201-213, 221-222. 

Dana, — , quoted, vi. 28. 

Danaite, xxxii. abs. 1. 

Dandot colliery, xxxviii. 158. 

Danger attending use of light mineral 
oils for lubricating air-compressing 
machinery, xxxviii. 3-12. 

— of sparks from prickers and stammers, 
xxxiii. 3-12, 61-62. 

Dangerous gases, apparatus for exploring, 
xxiv. 129-130. 

Dangers attending use of electric appar- 
atus, xxxiv. 15-17. 

Daniel, Pbof. — , quoted, xi. 20-21. 

Daniel VVm., centrifugal and other ven- 
tilators, xxvii. 112-113. 

— , quoted, xxvi. 154, 155, 163 et seq, 

Danks, — , quoted, xxii. 46-47. 

Danson, T. J., Schmitt revolving s/dral 
screen, xxviiL 208-209. 



Darcy, — , table for iron pipes, xxxi. 

aba. 30. 
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xxxviii. 59-60. 
Darlington, — , quoted, i. 66 et seq, 
Darlington, James, Derbyshire codl- 

fidd, X. 139. 
— , spontaneous combustion of coal, x. 

167, 180. 
Darlington, Joseph, quoted, xxv. 241. 
Darlington, Ralph, quoted, xxv. 240. 
Darlington, Albert Hill ironworks, v. 213. 
Darwin, G., quoted, xxxiii. J 80. 
Dates of meeting, viii. 178. 
Daubreb, Prof. A., quoted, xxvii. 281 ; 

xxxi. abs. 14 ; xxx^'iii. 62. 
Daubuisson, — , quoted, iii. 78 etseq.; iv. 

19. 
Daussin automatic feeding pump, 

xxxvii. abs. 68. 
Davey, Henry, differential expansive 

pumping- engine, xxiii. 3-8, 9-11 et seq., 

and plates i-ix. 
David, T. W. Edoeworth, quoted, 

xxxvii. abs. 35. 
David's coal-seam, xxiv. 178, 183. 
Davidson, J as., quoted, xxviii. 136. 
Da VIES, D., quoted, xxxiv. 117. 
Da VIES coal-cutting machine, xix. 59-62 ; 

plates xi.-xiv. 
Davis circumferentor, xx. 24. 
Davison, A., Hartley colliery accident, 

xii. 12-15. 
Davison, Geo. , Hetton colliery explosion, 

ix. 110-113. 
Davison, Easton and Co., quoted, iii. 

app. 8. 
Davison engine, ix. 93, 94, 96. 
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ham, xiv. 60 et seq. ; plates xxxii., 

xxxiv. -xxxvL , xlvii. , Iii. , Iv. , 1 viii. -lix. , 

Ixi.-lxiv., Ixvi. 
Davy, M., quoted, xxxvii. abs. 7. 
Davy, Sir Humphry, quoted, iii. 46-47 ; 

iv. 104-105 ; viii. 45-47 ; xii. 72. 73 ; 

XV. 223-225 ; xxxv. 3, 4. 
— , safety-lamp, i. 305 et seq. ; ii. 52 

et seq. ; x. 18-19 ; xxiii. 16 e< stq. ; 

XXX. 157 ; xxxiii. abs. 39 ; xxxvii. 156. 
— , — — , effects of shot-firing, xxiv. 

168 et seq. 
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1 )e Beers diamond mine, xxxiii. abs. 42 ; 
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22?. 
I>e Kaap Valley gold-fields, xxxviii. 171- 
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chine, xxxiv. 18 ; plate v. 
De Rossi seismograph, xxxvii. 59 ; 
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Dead bodies, precautions to be observed 

in removal, v. 262-264. 

— coal-measures, xxxviii. 201. 
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Dees, R. R. , quoted, xxi. 289 ; xxii. 23. 
Deficiencies of Belgian system, iv. 304. 
Definition of anthracite, xxxi. 175-176. 
Degousee, — , quoted, ii. 69, 62 ; x. 199 ; 

xxix. 235, 237 ; xxx. 83. 
Delaval, new colliery, plant, xxxvi. 202. 
Delaware and Hudson Canal Co^, xiiL 

28,29. 
Deleterious gases, ii. 5-9, 12 et seq, ; vii. 

80 et seq. 

, coal-mines, iii. 40, 42, 46. 

, detection, xxxviii, abs. 68. 

, Hartley colliery, xi. 149 et seq, ; 

xii. 8 et seq. 
Dbltgny, — , quoted, xxxvii. 34. 
Delvaux, E., quoted, xxxiv. abs. 36. 
Demanet, Ch., quoted, xxxi. abs. 28; 

xxxiii. abs. 66. 
Demanet- MuESELER safety-lamp, xxix. 

123-124, 129 ; plates xv., xviii. ^ 

Demeure, a., quoted, xxxvii. abs. 40. 
Denain, Lemielle ventilator, xvi. 79-81. 
iron and steelworks, xxvii. 267-263, 

272-273 ; plate xxx. 
Denayrouze apparatus for exploring 

dangerous gases, xxiv. 129-130. 
Denbighshire, coal-field, xxv. 85-86, 95- 

96. 
— , collieries, list of, xxv. 96. 
— , metalliferous mines, list, xxv. 93. 
Dennewitz coal-seam, section, xxviii. 63. 
Density, in air of mines, changes, iv. 9 

etseq. ; vii. 115-126, 129-131, IMetseq. 

— of intake and return currents, vii. 
75-76, 187 et seq. 

the earth, iii. 68-59 ; xv. 249. 

Denton, — , disengaging-hook, xix. app. 

i. 15 ; plate xvi. 
Denton and Whitakbr safety-cage, 

xix. app. i. 10 ; plate ix. 
Denton colliery, xv. 207. 
-- district, seams, xxxvii. 7. 

low low-main coal-seam, xxxviii 196. 
Denudation, xi. 85-88 ; xiii. 71. 72. 75-79, 

81-84; xxx. 5,6,64; xxxi. 163, 156. 
Denwick, Big coal, xxxvii. 13. 
Departmental use of coal, France, vi. 85, 

89. 
Deposit, in pipes connected with Ryhope 

air-receiver, xxxvii. 199-200. 
Deposition of coal-measures, x. 11. 
Deprez, J., quoted, xxxii. abs. 28, 82. 
Dbprez, Marcel, quoted, xxxiv. 15, 24. 
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Depth of borings, ii. 68 et aeq.; xxiii. 

186-187. 

mines, xviii. 177. 

oil wells, XXV. 158, 171, 172-173. 

river Tyne, xxxv. 232. 

rivers and harbours, x. 65. 

shafts, ii. 279 ; xxvii. 21, 22 ; xxviii. 

44-55. 

— — workings, iv. 291, 294, 301. 
Deputy's safety-lamp, experiments with, 

xxxix. 119 ; plate xiv. 
Derbyshire, gas coal, calorific value, xvii. 

72. 
— , lead-mines, gas, xx xviii. 59, 67, 69. 
— , section, xxv. 238. 

— and Nottinghamshire coal-fields, maps, 
X. facing 117, 150; section facing 119. 

, progress of coal-mming, 

X. 117-127, 1^1 etseq. 
, longwall working, x. 127- 

131, 137 etseq. 
Derivation of word jet, xxxi. 51, 57. 
Derlen, section, xxviii 65. 
Des Rosiers coal-mine, accident, xxxiii. 

abs. 101. 
Desailly, L., quoted, xxxv. abs. 69, 72. 
Desbi£F, p., quoted, xxxv. abs. 2. 
Desilverization of lead, xiii. 197. 
Destructive action of furnace gases in 

upcast shafts, x. 19-26 ; xii. 25-27. 
Desulphurization of coke, ix. 41-43, 46-47, 

50-51 ; xxu. 10-11, 90. 
Desvres, section, xxv. 77, 78. 
Detaching-hooks, xxvii. 55. 

, Walker, xxiv. 35-37 ; plate xii. 

Detection and measurement of inflam- 
mable gas, xxviii. 167-170; plate 

xxxiv. 

— of fire-damp, xxxvi. 6-7, 73-77 ; plate 
xii. ; xxxvii abs. 45. 

gas, in mines, xxxiv. 285-286 ; plate 

xl. 

, instruments for, xxix. 171-175. 

inflammable gas, xxvii. 65-70, 287- 

294 ; plate xxxix. 
— — .in small quantities, xxvL 

133-137 ; plate xx. 
— noxious gases, apparatus for, xxx viii, 

abs. 68. 
Determination of specific gravity, rapid, 

xxxvi. 95-98 ; plate xiv. 
Deutscher Kaisei: pit, Westphalia, coal- 
dust, xxxiv. 206, 207. 
Development of coal-field, xxiii. 231-232. 

mining, iv. 299. 

railways, xxxiii. abs. 83. 

Rosedale iron-mines, xxxii. 45-49. 

Devebeux, W. p., quoted, xxxiii. abs. 

25 ; xxxiv. abs. 26. 
Dbvisme, p., safety-lamp lock, xiii. 2-3. 
Devonian rocks, xi. 122 ; xiv. 17, 19-21 ; 

xxvi. 73, 75, 76. 
Dewalque, G. , quoted, xxxiv. abs. 37, 76, 

78 ; xxxvi. 105. 
DBwtY, F. P., quoted, xxxiii. abs. 23, 25. 



Diagonaler pfeilerbau, xxviii. 38-39. 

Diagrammatic section of the Bristol coal- 
field, xxvii. 97. 

Dial, miner's, xx. 23 et seq. 

Diameter of boilers, xi. 214. 

Diamond-beariug pegmatite, xxxvi. abs. 
37. 

Diamond borer, xviii. 178-179 ; xxxi. 
138-139 ; xxxiii. abs. 7, 90 ; xxxiv. 99. 

— coal, xxxvii. 13. 

— coal-seam, ix. 224. 

— deposits, Brazil, xxxiv. abs. 38, 45. 
, South Africa, xxxilL abs. 41, 48. 

— drill, xxiii. 179-183, 188-196; xxxv. 
224, 225 ; plates xxxvi. -xl. 

— fields. South Africa, xxxii. abs. 5. 

— mines, details of, xxxv. abs. 17-19. 

— production, South Africa, xxxvii. 
abs. 7. 

— rock-boring, xxx. 83, 84 et seq.y 93- 
10(5 ; xxxi. 40-47. 

Diamond Rock Boring Company, xxiii. 

187. 
Diamond vein, anthracite seam, xxxi. 179. 
Diamonds, Brazilian, xxxiii. abs. 29. 
Dicido hydraulic lime, xxxiii. 205. 
Dick, A., quoted, xxiii. 211, 2i2. 
Dickinson, Joseph, i. 64 et aeq.; ii. 200, 

202 ; iv. 303. 
— , anemometer, ii. 82-83; x. 208, 237- 

239, 241 ; xxvii. 121. 
--, — used in safety-lamp experiments, 

xvii. 4, 16. 
— , cocU-cutting jnachines, xiv. 120. 
— , direct -acting pumjniig aiid tmnding' 

engines^ xv. 30 et neq. 
— , endless chains and tail-ropes committee^ 

xiv. lis et seq., 134. 
— , friction of anemometers, x. 241, 242. 
— , Hetton colliery explosion, ix. 128-129. 
— , improved vMter -gauges, xv. 104-105. 
— , leading features of Lancashire coal- 
field, XV. 13-15, 16, 17. 
— , safety-ca^es, x. 94 et seq.; xv. 115, lift. 
— , spontaneous combustion of coal, x. 179- 

180. 
— , tail-ropes, xv. 92-94 et seq. 
— , ventilat on of mines, vii. 192-193. 
Dickinson, U. E., quoted, xxix. 148, 154. 
Dieulafait, — , quoted, xxxv. abs. 42. 
Di^.ves, xxvii. 144. 
Difference between statical and dynami- 

cal pressure, xxi. 49-58, 64-66, 91-103 ; 

plates iv.-ix. 
Dififerent systems of opening bridges, 

xxii. 61-72; xv-xix. 36. 
Differential barometer, iii. 168 et seq. 

— expansive pumping-engine, xxiii. 3- 
I'.i ; plates i.-ix. 

— valve-gear, xxvi. 146. 

— water-gauge, iii. 168. . 
Difficulties in Parliament, viii. 58, 59, 60, 

61. 

— of federation, xxxvi. 170, 173, 174. 
Digby Neck, Nova Scptia, xxvi. 72. 
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Dillv weight, ix. 26-26, 32. 

DiUluir^ coal-seam, section, xxviii. 65. 

Dinioiisions and jiowers of single -cylinder 

ditFurential expansive pumping-engines, 

xxiii. 5 ; of compound, xxiii. 6. 

of Porran lotle, xxvii. 131, 133. 
Dinant coal basin, xxvii. 145, 146. 
DiNdKY pulverizer, xxx. 142; plate 

xxxiii. 
UlNoiRK, — , quoted, xxxvii. abs. 71. 
I>i<»ritic dykes, xxxi. 158. 
I>ip, working to, x. 138-139. 

and ri«e workings, ventilation, ii. 31 ; 

III. 367. 

of coal measures in northern coal-field. 

Hi. 5 til Mftq. 

(/umberland coal measures, xxxii. 

352-353. 
' - trouble, Pclton, iii. 34 tt neq. 

workings, physical state of air in, iv. 

222 H He.q. 

, pumping water from, xxi. 159- 

160 ; plate xxxii. 
Dlphwys, xxxvi. 106, 111-113. 
nitiUm colliery, pillar working, ix. 16, 

1H-20, 21 e/ Htq., 33 ; plans and section 

facing 18, 20. 
Diputacion railway, xxxiii. 226-227. 
UllK.'K anti-explosive apparatus, iv. 40. 
Direct -acting force-pumps, xxi. 56-58. 

pumping and winding-engines, xv. 

J9.42, 121-127, 140-143, 157-161, 294- 

29(1; plates i.-vii., xxii.-xxiv. 

- ~ engine,xix. 212-213; plate xxxviii. 
• • - spring safety-valve, xxi. 285-286 ; 

plate xlvi. 

- current machines, xxxiv. 8-17 ; plates 
i.-v. 

I)irf5ction of dykes, xxxvi. 103-104. 

- - manganese lodes, xxxvi. 104. 
— veins, xix. 105-106. 

Dirt lx;ds, xxx v. 13, 14, 15. 

• hills, Canada, coal, analysis, xxvii. 237. 
Dirty habits of native pitmen, Warora. 

xxxviii. 118. 

- seam, New South Wales, vi. 39, 40. 
DiiK;harge of water through pipes, iii. 

216-217. 
DiMcipline of Belgian colliers, xxxiv. 275. 
DiMO anthracite, ii. 283. 
i>ij»c^mnecting-hooks, xix. app. i. 12-17 ; 

plates xiv.-xvii. 
— -, Ormerod, xx. 81. 
DiikXivery of ironstone, v. 169-177. 
I>ij»cusHion of pa^iers, iii. 56, 233 ; v. 4-5, 

8, 226-227; xi. 139-140 ; xvi. 42-43, 131. 
DiMcngaging-catch, for safety-cages, x. 

83.96. 
DLvli-like luematite deposits, xxviii. 129- 

130; section, 155; xxxi. 221222; 

figures, 237. 
Disinfecting {wwder, McDougall, v. 263, 

265. 
Di/ilocations, faults, xviii. 164-165, 166, 

168; XXV. 23-27, 104-106. 



Displacement ventilating machines, xxviL 

101-102, 107. 
Dissolution theory, xxiii. 101, 105-106. 
Distant indicators, apparatus for reading, 

xxxviii. 72-73. 
Distillation products of coal, xxxv. 238. 
Distilling apparatus, Almaden, xxxiL 

abs. 50. 
Distington collieries, xxxiv. 110, 133. 

— limestone, xxxii. 362, 354. 
Distribution of air in mines, vi. 163. 

workings, xxxi. 126. 

coal in Britain, iv. 96-99. 

- - — Indian coal, xxxviii. 155, 161-162. 
internal friction in engines, xxxviii 

abs. 36. 

Warora coal, xxxviii. 165-156. 

Disturbances of earth's gravity, xxxiii. 

180. 
Disuse of gunpowder, xviii. 25-26. 
DiTTMAR, Pbof., quoted, xxix. 171. 
Diversion of funds, ix. 262. 
Divisibility of incandescent electric-light, 

xxx. 151. 
Division of air currents in mines, iiL 129 ; 

vi. 182. 
~ — labour, xxiii. 226-227 ; xxvi. 65- 

66. 
Dixon, D. W., quoted, xxxvi. 70. 
Dixon, Jno., quoted, xv. 264. 
Dixon, J. S., Guttibtrland coal-fiddt 

xxxii. 360. 
— , reception of ovntorji, xxxvi. 164. 
Dixon, Robert, coke-ovens, ix. 36, US. 
Dixon and Brbckon, coke-oven, xxiL 8. 
DoBSON, Samuel, quoted, iii. 364 ; v. 9. 
Dock accommodation, South Wales, 

xxiii. 236, 237, 241, 242. 
Docks, Northern coal-field, iL 186. 
Doddington dyke, ix. 192. 
DoDD, Michael, traiutmisitiaii of power by 

uttam, xxxvi. 28. 
DoDD, Mi88, quoted, xxv. 6. 
DoDDS, Jos. , Burradon colliery-explosion^ 

viii. 168. 
DoDDS, Ralph, quoted, viii. 40 ; xxxviii 

195. 
Dogger series, xxxv. 113, 124, 126, 127, 

128. 
Doggies, overlookers, x. 191, 192. 
Dogtooth rake ironstone, x. 119. 
Dolerite dykes, xx. 149. 
DoUey tub, xxvii. 21. 
Dollying, xxvii. 21. 
Dolomitic conglomerate, xxvii. 89. 
Domdn coal-field, xxxiv. abs. 67. 
Dombre, Louis, notes on coal-dust ex- 
plosions, xxix. 17-19. 
Domestic consumption, xxii. 42-43. 
— , saddle, or heating boilers, explosions, 

xxix. 36, 39. 
Donesthorpe, — , quoted, xiv. 120, 122 

et seq. 
Donesthorpe and Co., quoted, xiL 183, 

214. 
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DOMBSTHOBPE, FlBTH AND RiDLKY, COal- 

cutting machine, xii. 63-67) 78. 
Donetz coal-field, xxiv. 8-9 ; xxxvii. 95, 

100. 
Donghus Dereh coal, til. 63. 
Doors in mines, number, vii. 4; x. 139- 

140. 

— of boilers used at Keyham, xiv. 68 ; 
plates vi. and vii. 

Doorways of coke-ovens, viii. 121; ix. 37 ; 

diagram, viii. facing 135. 

, cost, viii. 135. 

DoRMOY, E., quoted, vL 133 ; xxvii. 143. 
DoRNiNG, El., tail-ropes, xv. 91. 
Dortmund coal district, winding-ropes, 

xxxi. abs. 21-24. 

— district, boreholes, xxvii. 38-39. 
, mineral production, xxxiv. abs. 1-3, 

53-54 ; XXXV. abs. 38-39 ; xxxvi. abs. 

b9-40. 

, mining produce, xxxviii. abs. 37-38. 

, — statistics, xxxvii. abs. 52-53. 

, shafts, xxvii. 195. 

Douai. France, xxvii. 245. 
Double-acting pump, Upleatham, xvi. 

125-126, and plate xx. 
rams, xv. 32-33. 

— beam condensing and non-condensing 
engines, xix. 209-210 ; plates xxxviii. - 
xl. 

— carbon lamp, Brockie, xxxiv. 35 ; 
plate viii. 

— combination safety-lamp, Routledge- 
Johnson, xxxiv. 183-190 ; plates 
XXXV. -xxxvi. 

— cylinder pumpine-engine, xx. 170-174, 
and plates xlv., xlvi., xlviii. 

— differential electric-lamp, xxxiv. 28, 
and plate vii. 

— flue boilers, xv. 27. 41-42 ; xxx. 74, 
75 ; plates xviii. -xx. 

— leaf swing-bridges, xxii. 67-68 ; 
plate xvii. 

— riveting of boilers, xxx. 81-82. 

— road stall, xxxi. 182 ; plan, 19o. 

— shafts, xii. 4. 

— stall, working, xxxi. 18 ; plates viii-ix. 
DouBLEDAY, Thos., iv. H, 23, 108. 

— , adjourned meeting^ ix. 3. 

— , appointment of secretary, xii. 147. 

— , causes of certain steam-boiler explo- 
sions, XV. 5-11, 43-44. 

— , memoir of Nicholas Wood, xv. 49-59. 

— , Natural History Society agreement , 
xi. 59. 

— , paradoxes in ventilation, xiii. 14. 

— , printing of papers, vii. 27. 

— , quoted, ix. 85, 233, 235, 253 ; xxxWi. 
130. 

— , reprinting of Transactions, xii. 45. 

Doubtful age of ironstone-deposits, xxv. 
61-62, 71. 

DouGAN, J., quoted, xix. 82. 

Douglas, John, patent safety-lamp, 
XXXV. 65-66, 67 ; plate viiL 



Douglas, T., alteration of hye-laws and 

rules, xvi. 132 ; xxxviii. 183, 185. 
— , Archer and Rohson sprayer, xxxvi. 

101. 
— , coal'Umshing apparatus, xv. 65, 128, 

129. 
— , days of meeting, xiv. 136 ; xvi. 127. 
— , endless chain and tail-rope committee, 

xiv. 134. 
— , ffetton safety-lamp experiments, xvii. 

62. 
— , Kind-Ghaudron boring system, xxi. 

10-11 et seq. 
— , steam boilers, xviii. \\\ et seq. , 
— , tail-rope committee^ s report, xviii. 80. 
— , underground conveyance, Cleveland, 

xvi. 92, 93, 127. 
Doubges Colliery Co. , xxvii. 156. 
Douville, — , quoted, xxxiv. abs. 16. 
Dove, Geo. , evidence on boiler explosion, 

iv. 46. 
Dovenby Hall, viii. 151. 
Dover Straits, map and sections, xxxii. 

22. 
Dowke, xviii. 166. 
Dowlais works, xxiii. 246. 
Downcast shaft, temperature, iv. 210-21 1 

222. 
Downhill, Antrim, xxx. 107 ; section, 113. 

— quarry, Northumberland, Villepigue 
perforator, xx. 70. 

Downing, G. F., quoted, xxvi. 85. 
. Dowson gas generator, xxxi. 190-191. 
Doyet colliery, winding-gear, xxxv. abs. 

48. 
Doyle, D., quoted, xxxv. abs. 59. 
Drag of a mine, iii. 93. 
tail-rope, with safety-cages, x. 86- 

87, 92. 
Drainage of coal-mines, v. 135. 

Chat moss, viii. 62. 

goaves, gas, vii. 79-84. 

mines, iii. 241, 242, 243 ; x. 60 ; 

xii. 179, 181 ; xv. 179, 187, 239-240, 

254. 
, extended system, v. 136-141, 

162-164. 

Tyne coal-basin, ix. 243-244. 

Drama bitumen, iii. 70. 
Draw-bridges, xxii. 68-70 ; plates. 
Drawing coke from ovens, ix. 37, 39. 

— gear, for coke-ovens, viii. 117. 

— timber in mines, winch for, viii. 1 95. 
Dressants, rearing seams, xxvii. 173-179. 
Dressing coal, Briickenberg, xxix. 164- 

170 ; plates xx viii. -xxxi. 

— ore-rolls in position, xxxviii. abs. 12. 
Drift or boulder clay, Cumberland, xi. 85. 
wash, Durham coal-field, xiii. 41- 

42,69-86,168-161, 166-167, 202: xiv. 
1-6. 

— ventilation, vii. 79 ; xii. 47-48, 77. 
Drilting, objections to use of, in boiler- 
construction, xi. 39. 

Drifton industrial school, xxxi. abs. 13. 
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Drifts, XV. 179. 
Driggith vein, xxxiv. 121-122. 
Drill-holes, tamping, xxxiv. abs. 29. 
Drilled holes, in boiler-plates, xxiv. 120 

tt Hcq. , 257 et seq, 

, rivetting with, xxi. 67-69; plate xiii. 

Drilling, hand, xxxi. 164, abs. 24. 

— , mechanical, xxxi. 107-110 ; plate xiii., 

abs. 24. 
r— boiler plates, xx. 117 et mq. ; plate 

XXXV. 

— machines, xxxii. abs. 43. 
Drillon, — , quoted, xxxvi. abs. 8. 
Drills, Brandt hydraulic, xxxvii. abs. 34. 
*— , Cranston pneumatic, xxix. 221. 

--, diamond, xxiii. 179-183, 188-196; 
plates xxxvi. -xl. 

— , hydraulic, compressed-air and hand- 
power, xxxi. abs. 45. 

— , Jeffrey air-feed, xxxviii. abs. 23. 
— , Kind-Chaudron boring, xx. 190-191 ; 
plates liv.-lv. 

— -, Lumpsey, hydraulic, xxxvi. 67-72, 121 ; 

plates ix.-xi. 
— , Warsop rock, xxiii. 259-264 ; plates 

xlvii-xlix. 
Drown, Dr. T. M.,. quoted, xxxiii. abs. 

64. 
Dru percussion boring -machine, xxxii. 

abs. 67> 
Drum screens, xxviii. 186 e< seq. 
Drums, scroll, xxi. ^5-90, 219 ; plates 

xxiii, -xxiv. ; xxiii. 36-39. 
Drunkenness of Wallachian miners, xxxv. 

89. 
Drury's Parson's Close, section, viii. 152. 
J )ry coal bricks, xxvii. 35. 

— method of cleaning coal, xxxi. 245- 
248; plates li..liv. 

— ore concentration, xxxvi. abs. 20-22. 
Dry burn coal, xxxiii. 71 ; xxxvii. 13. 

— limestone, xxxvii. 13. 

Dryden, Wm., Burradon colliery -ex plo- 

tsion, viii. 163. 
Drying of manganese-ores, xxxiv. 154, 

158. 
DuBAR, P., quoted, xxxii. abs. 28. 
Dubois, --, water-gauge, xxxv. abs. 69. 
Dubois and Francois, rock-drill, xxvii. 

176, 181. 
Duchy Peru mines, xxvii. 132, 137, sec- 
tion, 137. 
Duckett Hill quarry, xxi. 261 ; section, 

270. 
Duckmanton colliery, wood slides, x. 

125. 
Duddo basalt quarry, ix. 195, 209. 
-Duddon furnace, xxxiv. 89, 91. 
Dudley, Dud, quoted, viii. 111. 
Dudley, W. L., quoted, xxxiv. abs. 29. 
Dudley Port trough fault, x. 196. 
Dudweiler, Jagersfreude, colliery, xxviii. 

18-20, 47-48, sections, 60, 63-65 ; xxxii. 

abs. 66-67. 
— , mines, xxvii. 186-188. 



Duff coal, burnt with mechanical stokers, 
xxvii. 20!) et neq, 

Duffryn coal, xxxi. 187-188. 

Dufour compensating lever, xxxiii. abs. 
70. 

Dujardin, v., quoted, xxxiii. abs. 81. 

DujoL, Dr., quoted, xxxiii. abs. 83. 

DujouR single lever, xxxiii. abs. 40. 

Duke of Northumbeuland, quoted, ix. 
230 ; xi. 220, 221. 

DuMAR, Alph., phosphorescent light for 
mines, xiv. 71. 

Dumas, Em., quoted, v. 27. 

Dumas, E. L., Bomet hand -boring ma- 
chine, xxxvii. 117-120: plate xxvii. 

- -, Cuvelier lock for safety-lamps, xxxvi. 

61-5;> ; plates vii.-viii. 
Dumas and Benoit electric lighting 

apparatus, xxx. 149-150, 154. 
Dumb drift, vii. 81 ; xii. 112 et seq, 

— , Cinderhill, x. 156. 

, Shipley, x. 129. 

Dumfries, boreholes, xxxiii. 130. 
Dumfriesshire, geology, viiL 155, 157 ; 

xi. 65 et Htq, 
Dumont, Andre, quoted, xxvL 17. 
Dumphy's coal-seam, xxiv. 178, 183, 

194. 
Dun limestone, xxvii. 302 ; xxxvii. 13, 

19. 

coal, xxxvii. 13. 

Duncan, Thos., quoted, xvi 140; xxL 

154. 
Duncan mine. Lake Superior, xxiv. 244. 
Dun DONALD, Lord, coal-tar ovens, viii. 

112. 
Dunedin, xxxv. 201, 202, 203, 204, 207. 
DuNKER, E., quoted, xxxviii. abs. 1. 
Dunmore mines, U.S.A., xiii. 26, 37. 
Dunn, - , quoted, iii. 54 ; v. 133. 
Dunn, Archibald, honorarium^ viiL 20. 
— , quoted, iv. 29. 

— , Wood memoricd holly xviL 31, 60. 
Dunn, Dr. J. T., quoted, xxviL 66, 

299. 
— , Ryhope air receiver^ exjdosion, 

xxxvii. 197. 
— , South Wales anthracite, xxxi. 193. 
— , ?we of Halt for laying coal-dustf xxxi. 

150. 
Dunn, Matthias, i. 66, 192, 210 et seq., 

225 et Acg., 254 et seq., 258, 2QI et seq.; 

ii. 7, 14 et seq,,b5, 78 et seq., 98 et seq.; 

iv. 31, 32, 112. 
— , annual dinner, iv 191. 
— , ascensional ventilation, viii. 11, 13. 
— , Bess^ges coal-mines and ironworks, 

V. 27-42. 
— , Bimiimjham meeting, 1861, ix. 86, 

248. 
— , boiler explosions, iv. 39-53, 113, 115 

et seq. ; xi. 207-208, 209, 214. 
— , British Association, xii. 71. 
— , Btirradmi colliery explosion, viii. 138, 

139, 166-167 ; ix. 55. . 
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Dunn, Matthias, cemeiU walling, ix. 
149. 

dose-topped tubbing, xii. 20 et seq. 

coal-cnUing machines, xii. 48, 50 ; xiv 
121. 

coal-fields of Cumberland, viii. 141- 
160 ; xi. 179-188 ; xiii. 87-89. 

coal-mining, France, vii. 2, '.^, 4-5, 7/ 8. 

coal production, Belgium and France, 
iv. 287-305. 

combined drainage of mines, v. 162, 
163. 

copyright of papers, v. 2, 3. 

Cumberland lias, xi. 195. 

destructive action of furnace gases, xii. 
25 et seq. 

discussion of papers, iii. 56. 

distribution of papers, vii. 29. 

Ereldi and Rodosto coal-field't, iii. 54, 
55. 

extension of coal -measures, xiii. 203. 

geology of Border districts, xi. 61, 62, 
63, 190, 195, 201. 

northern coal-field, xiii. 45, 47. 

Hetton colliery eosplosion, ix. 127-128, 
165. 

tntrod^iction of visitors, xi. 225. 

Jones safety-lamp, xi. 160. 

low muin seam, viii. 105, 107. 

LundhUl colliery explosion, vi. 121. 

magnesian limestone, xiii. 201. 

manufacture of coke, ix. 6, 10, 50. 

MuMesbro' salt, xiii. 93, 97, 98. 

mining college, iii. 67, 58, 225, 343 et 
seq. ; xi. 221. 

— inspectors reports, iii. 371-372. 

— statistics, v. 12, 13. 

— surveys, iv. 264. 
Natural History society's agreement, 

xi. 6. 

Nero South Wales coal-field, vi. 22, 
23,24. 

& Regan smoke-consumer, xi. 212. 

Ogd en prize, ix. 89. 

paradoxes in ventilation, xiii. 10, 50, 
104. 

Pennslyvanian anthracite-region, xiii. 
102, 103. 

pillar working, viii. 176 ; ix. 32. 

presence of authors, xi. 140. 

presentation of booics, iii. 371 ; xi. 212. 

probable extension of Cumberland 
coal-field, xiii. 87-89. 

quoted, xv. 207, 213, 214, 246; xxix. 
215. 

reports of meetings, viii. 173. 

round and small coal, v. 11. 

safety -cages, iii. 226; viii. 7, 8; xi. 161, 
162. 

sinking through sand, v. 150, 152. 

statistics, iv. 140, 264. 

ventilating fan, Elsecar, xii. 27, 28. 

ventilation of mines, iv. 10; vi. 154 et 
seq., 222, 223. 
— , Prussian mines, xii. 47-48. 



Dunn, Matthias, votes of thanks to pre- 
sident, iii. 374 ; iv. 265. 
— , working and ventilation of coaJ-mines, 

vii. 31, 32 et seq., 53 et seq., ll.S, 194. 
— , — of thick and thin coal-seam^, v. 7. 
— , — overlying and underlying coal- 
seams, V. 18, 19. 
Dunnerholm boring, section, xxxi. 213- 

214. 
Dunning, Jos., coke-oven, description 

and figures, ix. 37-39. 
— , quoted, ix. 12. 

Duns Hill or Dunsil coal-seam, x.^ 118.- 
DuNSTAN, John, LundhUl coUiery-txplo- 

sion, V. 239-240. 
Duplex -pendulum seismograph, xxxvii. 

60-61, and plate xii. 
Duppenweiler, section, xxviii. 65. 
Durability of Hartley coal, xiv. 64. 
DuBAND, J. B., quoted, xxxvi. abs. 8. 
Durand-Claye, L., quoted, xxxvi. abs. 

23. 
Durango iron mountain, xxxiv. abs. 67. 
DuRANT, Henry, hand boring-machine, 

xxxvii. abs. 57. 
Duration of anthracite coal-field, xxxi 

180-181. 

boilers, xx. 63. 

Bristol coal-field, x. 102. 

coal, X. 47-48, 53, 61-62. 

coal-fields, iv. 82 ; xiii. 48 ; xv. 261, 

289-291 ; xvi. 131 ; xviii. 22, 23-24 ; xix. 

44-45 ; XX. 156 ; xxii. 52-56 ; xxv. 9, 

95-96 ; xxvii. 94, 95-96 ; xxx. 14-15. 
coal of Great Britain and Ireland, 

xxxii. 135-148, 213. 

Cumberland coal-field, xxxiii. 127. 

Great Northern coal-field, ii. 211 

222 ; X. 61 ; xii. 197 ; xxxvii. 4, 9. 

Juckes firebars, xviii. 94-95. 

manganese-deposits, xxxiv. 157-158. 

oil supply, xxv. 161-162 ; xxvi. 31. 

Durban bay, xvii. 79. 

Durham, Earl of, quoted, iii. app. 1, 2. 

Durham, coal, extent, ii. 201. 

— , horizon of Low Main coal-seam, 

xxxvii. 151-153; plates xxxvii. -xl. 
— , magnesian limestone, xiii. 202, 205- 

213 ; xiv. 28-34. 
— , synopsis of strata, xxxvii. 13. 

— and Bishop Auckland railway, xv. 251. 
Northumberland, glaciation, xiii. 

166, 169-185, 202. 

, upper and lower beds of coal, 

xi. 101-138. 
Sunderland railway, xv. 236 ; xxv. 

6, 7. 

— coal-field, x. 48-53; xxvi. 16; section, 
28 ; plate iv. 

, drift, xiii. 41, 69-85, 158-161, 

166-167, 202. 

, sinkings, xiii. 106-107. 

, wash, xiv. 1-6. 

— coast, breccia-gashes, xxxiii. 165-177 ; 
plates xii. -xiii. 
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Durham County Coal Mining Co., xv. 
237,238. 

— junction railway, xv. 237. 
Durham University, ix. 87, 229, 230; 

xi. 219, 220, 221 ; xvii. 98 ; xviii. 29, 
30, 31, 32. 

—, mining college, vi. 201 ; vii. 30 ; 
viii. 20. 

Durham waterworks, self-feeding fur- 
naces, xviii. 39, 98. 

DUrrenberg borehole, xxvii. 38. 

Dust explosions, coal-mines, xxxiv. abs. 
78-80. 

, precautions against, xxxv. abs. 

46. 

— favouring explosion, xxvi. 103 et tteq, 

— in mines, laying of, xxxvi. 99-102 ; 
plate XV. 

, salt for laying, xxxi. 145-150. 

Duston, xxxv. 137 ; section, 145. 
Dutch Limburg, coal-basin, xxvi. 14-28, 

and plates iv.-vi. 
Duties on coal, v. 60; x. 60 ; xv. 181, 

186, 186, 194, 196, 197, 233, 262 ; xxiv. 

211-112. 

gypsum, XXX. 66. 

Dutoit's Pan diamond-mine, xxxv. abs. 

18, 19. 
Duty of Cornish and other pumping - 

engines, xix. 201-221 ; plates xxxviii.- 

xli. 

engines, xxxvi. 141. 

puraping-engines, xxi. 139 et stq. 

Dux brown coal-mine, xxxiv. abs. 5. 
Dyffryn Mining Co., xxxvi. 105, 113, 

115. 
Dyke, ninety fathom, v. 121. 
Dykes, iii. 7 ; vi. 19, 22, 191, 195 ; vii. 93- 

94, 100, 103 ; viii. 30, 148, 150, 151, 

152 ; ix. 189-197 ; x. 114, 115 ; xi. 130, 

131 ; xii. 155-157 ; xiii. 43, 46, 46, 47 ; 

xviii. 164, 166, 168, 169, 170 ; xxi. 252, 



253-254 ; xxiii. 43, 160, 161 ; xxiv. 78, 
137-140, 146, 148, 149 ; xxv. 50-51, 52, 
54, 65; xxvi. 43, 44, 46, 71, 77, 122, 
128; XXX. 7, 13, 14; xxxui. 130, 170. 

Dykes, border district, xL 82. 

— , faults, and fissures, viii. 191-194. 

— , gold deposits, xxxviii. 174. 

— , great northern coal-field, ii 109; 
V. 121 ; ix. 189, 190 ; xlL 163. 

— , moimtain limestone, xviiL 168. 

— , Rosedale, vi. 20. 

— and faults, ii. 108-113 ; xxviu. 10, 18, 
19, 20, 21 ; sections, 65. 

Dynamical pressure of water columns in 

lifting sets, xxi. 49-68 ; plates iv.-ix., 

64-66, 91-103. 
Dynamite, xxvii. 63 ; xxxi. 164 ; xxxii. 

abs. 82 ; xxxvii. abs. 45. 
— , Bohemian collieries, xxvii. 193. 
— , effect on coal-dust, xxxiv. 214, 297, 

302-303. 
— , experiments, xxxviii. abs. 26-28, 57. 
— , explosion of coal-dust by, xxxv. abs. 

54. 
— , explosions, xxxii. 196. 
— , Lumpsey mines, xxxi. 1 12. 
— , utility, xxiii. 195-196. 

— shells, Abel, xxxii. 67. 

— stores, report, xxxii. abs. 18. 
Dynamometer experiments, Bridge pit, 

Wigan, xvii. app. i. 128-129. 

, Gannow, xvii. app. i. 74. 

, Hapton Valley, xvii. app. i. 63, 69. 

, Meadow pit, Wigan, xvii. app. i. 

137. 

, Murton, xvii. app. i. 49. 

, Rowley, xvii. app. i. 85. 

, Seaham, xvii. app. i. 18-21. 

, Shireoaks, xvii. app. i. 103. 

Dynamos, Comstock lode, xxxviii. abs. 20. 
— , electric, xxx. 164, 156; xxxiv. 7 et seq. 
Dyson, — , quoted, xiv. 106, 126. 
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Eagle non-conducting cement, xxxii. 36 

et neq. 
Eakl of Sandwich, quoted, xxxviii. 65. 
Early history of coal-mining, xii. 164. 
Earth movements, experiments, France, 

xxxvi. 43-45, 86, 120-121 ; plate vi. 

— pillars, figure, xxx. 5, 6. 

— shakes, xxxiv. 168-172. 

and outbursts of fire-damp, xxxiii. 

179-183; plates xiv.-xv. ; xxxvi. abs. 
43-44. 

— tremors, xxxiii. 167-169, 179-183; 
table, 168 ; xxxvi. 62 ; xxxviii. abs. 

46. 
, report of committee, xxxvii. 55- 

67 ; plates viii. -xvii. ; xxxviii. 43. 
Earth's radiation, iv. 249 et -seq. 
Earthquakes, Anzin mines, xxxviii. 

abs. 18. 



Earthquakes, Bengal, July 14, 1885, 

xxxv. abs. 34. 
— , Bohemia, xxxviL 56. 
— , Burmah, xxxvii. 56. 
— , Charlestown, xxxviL 66. 
— , connexion with barometric changes, 

xxxiv. abs. 72. 
— , instructions for observations, xxxiv. 

168 ; abs. 76-77. 
— , Japan, xxxvii. 56, 66, 69. 
— , Nice, xxxvii. 66. 
— , St. Louis, xxxvii. 66. 
— , Sonora, xxxvi. abs. 44. 
— , surface, north of France, xxxv. abs. 34. 
— and colliery explosions, table, xxxiiL 

182 ; diagram curves, 182. 

fire-damp in mines, xxxviii. abs. 18. 

Earthy minerals, annual production, xxi. 

187, 197. 
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East Africa, coal, xxxiii. aba. 109. 

— coast ports, casualties in coal-cargoes, 
XXV. 134-135. 

— Gawber and Atdsley pits, Denton 
disengaging hook, xix. app. i. 15. 

— Hetton colliery, horses, xxxii. 108. 
, longwall working, xxv. 251- i 

260; plates Ixxv.-lxxvi. ; xxvi. 64-69; 
plate viia. 

— Holywell colliery, horses, xxxii. 110. 

^^ , ventilation experiments, i. 203- 

205. 

— Howie colliery, experiments on steam 
pipes, xxxvi. 14 et seq. 

— India, coal-mining, Warora, xxxviii. ' 
77-169. 

— Indian coal, specimens, xix. 40. 
East Indian Railway Co., xxx. 3, 4, 8, 

12, 15, 18 ; xxxvUi. 157-161. 

— , colliery, xxxviii. 158. 

East London waterworks, Cornish en- 
gines, xix. 207. 

, pumping, xvi. 136. 

— Minor pit, Hetton colliery, ix. 93 et 
seq. 

, , engine-plane, xvi. 54-55 ; 

plate xii. 

, , fixed ehgine, iii. 299-303. 

, , plan and section of engine- 
plane, iii. facing 318. 

, , rope friction experiments, 

iu. 284. 

, , ventilation experiments, 

vii. 65, 67, 110, 147 et seq. ; plan, 148, 
202. 

, , winding-engine experi- 

ments, v. 108. 

— river gypsum, analysis, xxx. 63. 

— Nova Scotia, xxvi. 79, 81, 83, 87 ; 
section, xxvi. 90. 

— Siberia, geology, xxxvi. abs. 8. 

— Somerset and Gloucestershire coal- 
field, section, 11. 253. 

coal-field, notes on, iL 251. 

J number of workpeople, iv. 

200. 
, overlap, iii. 28-29. 

— Tanfield colliery, haulage, xxix. 73. 

— Tonquin, geology, xxxvi. abs. 36. 

— United States, iron-ores, xxxiv. abs. 
22. 

Eastcott, John, Bastier chain-pumpy xv. 

165. 
Easton, J., i. 191 ; ii. 5, 7, 8, 9, 12. 
— , Calovo safety -cage^ xvi. 27, 28, 29. 

— , Dumar electric lights xiv. 71. 
— , GuibcU ventilator, Frameriea^ xvi. 7, 

10. 
— , quoted, i. 283 ; xxxviii. 57. 
Easton, Thos., quoted, vi. 23. 
Easton colliery, section, x. 101. 
Eaton, Prof., quoted, iv. 129. 
Eaton, J. R., coal-gas for heating hoUersy 

xxiii. lis. 
Ebba's nook, xxxiii. 69, 70, 78. 



Ebb's Nook limestone, xxiv. 141 ; xxxiii. 

70. 
Kbbw Vale works, xxiii. 246 ; xxxi. 177. 
Ebelman, — , quoted, viii. 115. 

ECOLESTASTICAL COMMISSIONERS, quoted, 

XV. 255-257. 
Eccleston colliery, pumping-engine, xv. 

21,23. 
Echinodiscus bioculatus, Formosa, xxxiv. 

82. 

— bisperforatus, xxxiv. 82. 
Echunga gold-field, xxxv. abs. 24. 
EcoLE DEs Mines, Paris, xxvii. 281. 
Economic geology, India, xxxiv. abs. 75. 

— uses of coal-seams, xii. 159-163. 

— value, coals, iv. 284, 285. 
Economical advantages of mechanical 

ventilation, xix. 223-237 ; plates, xlii., 
xliii. 

— engineering, ix. 59-60. 

— working of boilers in collieries, xxxviii. 
223-228. 

mines, ii. 2\ et neq. 

Economizer boilers, explosions, xxix. 36, 

oi7, y4. 
Economy in coal consumption, xix. 52. 
coke manufacture, xxvii. 127-128 ; 

plates xi.-xiv. 

use of coal, xxii. 42, 43, 44, 49-50. 

working, x. 53. 

— of fuel, iron manufacture, xxxiii. abs. 
55. 

in pumping-engines, xxiii. 7. 

pillar working, viiL 95-96. 

Eddies in mine- ventilation, xii. 106 et seq. 

Eden river, xxiv. 54. 

Edinburgh New Philosophical Journal, 

quoted, iii. 11, 20. 
Edinburgh University, xxi. 35. 
Edinburgh water supply, xxiv. 57, 93. 
Edison aynamo, xxxiv. 12 ; plate iii. 
Edson, J. B., quoted, xxxiii. abs. 5. 
Education, northern coal-field, xxxvi. 

157 158. 
— , technical, xvii. 65, 95-104, 113 ; xviu. 

pp. ix.-xi., 3, 7, 149-150; xxiii. 60. 

— of miners, xxviii. 204. 

children, Belgium, xiii. 59 et neq. 

mining engineers, xxi. 21-46. 

Eelwell limestone, xxxvii. 13. 

— quarries, xxxiii. 75 ; section, 76. 

— upper and lower coals, xxxvii. 13. 
Effects of dislocation and denudation, 

xxxu. 353-354. 

manganese, xiii. 139-140. 

mine workings, xxxv. abs. 62-64. 

seasons on fire-damp explosions, 

xxxi. 88, 89. 
shot-firing on safety-lamps, xxiv. 

65e^seg., 168-172. 
working overlying and underlying 

seams, v. 15-21. 
Efficiency, electrical and commercial, 

xxxiv. 19. 
Egg coal, xiii. 28, 33. 
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Egg-ended boilers, XN^iii. 121 tt neq. ; xx. 
49 et .se,q. ; plate xxvii. ; xxxviii. 226, 

227. 
EGLESTt>N, Dr. T., quoted, xxxi. abs. 42. 
Egremont, xxxi. 218, 235 ; xxxiv. 85, 

87, 89, 92, 127, 130, 131 ; section, 

136. 
Ehbenwerth, Prof. J. von, quoted, 

xxxiii. abs. 72, 96 ; xxxiv. abs. 12. 
Eight yard limestone, xxviii. 7 ; xxxiii. 

71 ; XXX vii. 13. 
Eighteen inch coal, xxxiii. 139. 
Eighteenth century, coal-mining, xv. 

198-215. 
EiKES, — , ventilation of mines, quoted, 

i. 215. 
Ejector condenser, Morton, xxiii. 165- 

166 ; plate xxxiv. 
El Boleo copper-mine, xxxvi. abs. 7. 

— Regato railway, xxxiii. 227. 
Elastic power of aqueous vapour, iii. 180. 
Elasticity of indiarubber, viii. 7-8. 
Elba, iron-ores, xxxvii. abs. 36. 
Elder, John, quoted, xxvi. 116. 
Election, inspectors of mines as honorary 

members, iv. 262-263. 
— , members, u. 77. 

— , officers, iv. 262 ; ix. 15, 53 ; xii. 92. 
— , president, xv. 75-77 ; xviii. 153. 
— , president and officers, 1888, xxx\di. 

220. 
— , vice-presidents, xii. 3, 17, 42-43 ; 

xviii. 85, 86. 
Electric apparatus, Murday, xxxviii. 71. 

— bell to safety -lamp, xxxii. abs. 62. 

— coaLcutting machines, xxx\aii. 32, 34 ; 
abs. 6-7, 67-68. 

— firing, xxvii. 53. 

— gin, xxxi. abs. 10-11 ; xxxii. abs. 14. 

— light, xxviii. 207; xxxi. 134-136; 
xxxiv. 3-63; plates i.-xi. ; xxxv. 2.39- 
241. 

, cost, xxxiii. abs. 78. 

, experiments, xxxiii. abs. 90. 

— , Gradenberg works, xxxiii. abs. 96. 

— lighting, Grosson Lagasse, xxvii. 184. 
of mines, xiv. 71-72. 

— machinery, incline worked by, xxxvii. 
abs. 80. 

in mines, xxxiii. abs. 71 ; xxxiv. 

abs. 5-7. 

— safety-lamps, Maskelyne, xxxvii. 
11.3-116. 

, Schanschieff, xxxvi. 87-93 ; 

plate xiii. 
, Swan, XXX. 149-159; plate 

xxxviii.; xxxi. 117-119; plate xxi. 
, — improved, xxxvi. 3-11, 55-59 ; 

plate i. 

— — -, — portable, xxxv. 51-64; 
plate vii. 

, Swete portable, xxxviii. 17-19. 

— seismoscope, xxxvii. 59. 

, Herschel non-gravitating, xxxvii. 

101-111 ; plate xxi. 



Electric signals, xxiv. 165-167 ; xxxv. 
239. 

, Dudweiler, xxvii. 186. 

on underground engine-planes, xxiv. 

165-167. 

— transmission of power, xxviii. 179 ; 
xxxi. abs. 9-10; xxxii. abs. 13-14,28; 
xxxiii. abs. 82, 83, 103 ; xxxviiL abs. 
35. 

Electricity, copper extraction by, xxxvii 

abs. 70. 
— , incline worked by, xxxvii. abs. 80. 
— , purification of coke, ix. 9, 46 et seq.y 

51,54. 
— , uses of, xxxv. 239. 
Electro- magnetic lock for safety -lamps, 

Craig and Bidder, xix. 15-16 ; plate v. 

— magnetism, xxxiv. 5 et aeq, 

— magnets, xxxiv. 20. 

— motive force, xxxiv. 4. 
Elemore colliery, ix. 96. 

, coal-cutting machine, xxviiL 77-78, 

165. 
, fixed engine, iii. 294-298 ; plan and 

section of self-acting incline, facing 

318. 

, haulage experiments, iii. 252-253. 

, pressure of gas in coal, xxx. 1 4- 

166, 221 et seq,, 23Jb'2Sld', plates 

xxxix., xl.; xxxii. 127-128. 

, self-acting planes, iii. 271 e< seq. 

, steam haulage experiments, v. 102- 

103. 
, ventilation experiments, vii. 64, 66 

et seq.; ix. 135 ; xii. 82-83, 186-188. 
Elephant steamer, xxxi. 188. 
Elevation, furnaces, v. 36. 

— of land, xiii. 182-183. 

proposed college, frontispiece, iv. 

Eleven feet coal, sections, xi. 76, 78. 

Elf hills, XXV. 48, 50, 54 ; xxvii. 300. 

, basalt, xxiv. 139, 140, 146. 

quarry, xxvi. 128. 

, section, xxiv. 161. 

Eliza pit, Bulgill, xxxiv. 113. 

Elizabethpol copper-deposits, xxxv. abs. 
9-10. 

Ell coal-seam, xxxiii. 151, 157, 158 ; sec- 
tions, 162. 

Ellen pit, Bulgill, section, xxxii. 335. 

Ellenborough colliery, Maryport, xiii. 
87; xxxii. sections, 331-333, 356; 
xxxui. 129, 131, 140, 142, 143 ; section, 
149. 

Elliot, G> oroe, Bwrradon cttlliery -explo- 
sion, vui. 167-168. 

— , chcUyheate mine "wcUera, v. 23. 

— , effect produced upon beds of coal 
by working away the overlying or 
underlying seams, iv. 141-146; v. 
15-17, 18 et seq. 

— , extra copies, viii. 97. 

— , inaugural address, xviii. 19-35. 

— , incorporation of institute, xxi. 289. 

— , longwall working, xix. 37-39. 
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Elliot, Geoboe, LundhUl colliery acci- 
dent and mine ventilation ^ vi. 214 et aeq. 

— , explosion f v. 249 et seq. 

— , methods of lubrication, xxv. 223. 

— , quoted, x. 13 ; xix. 188-189 ; xxxviii. 
31, 36, 42, 43. 

— , safety -lamps, i. 190 et seq,, 256, 256, 
258, 259 et seq,, 270. 

— , telegram from, xviii. 155. 

— , vote of thanks to president, v. 229. 

Elliott, — , quoted, ii. 38. 

Elliott, H. J. H., quoted, xxxv. abs. 
59. 

Elliott, Sam., evidence on boiler-explo- 
sion, iv, 49. 

Eloin safety-lamp, i. 308, 315, 317; 
xxiii. 20. 

— , experiments, xvii. 19. 

Elphinstone- Vincent dynamo, xxxiv. 
17 ; plate v. 

Elsecar colliery, Biram ventilator xix., 
plate xlii. 

— — , boiler explosion, xxxii. 194 ; 
plate XX vi. 

, ventilating fan, xi. 89-98 ; dia- 
grams facing 90, 91, 92 ; xu. 27-29. 

Elstewyke, Elswick collieries, xv. 178, 
183, 184. 

Elswick colliery, experiments with coal- 
dust, xxviii. 86-90. 

, Guibal ventilator, xiv. 73-81, and 

plates Ixix.-lxxi. 

, Harrison boiler, xvi. 35 et seq. 

, Juckes firebars, xviii. 93-94. 

, pumping, xvii. 27- 

— works, coal- testing experiments, xiv. 
48 e^ seq, 

, Corliss engine, xxv. 214 ; plate 

lix. 

, experiments with steam-coal, xviii. 

37. 
El van dyke, xxvii. 131. 
Elvet colliery, xiii. 78-79 ; section, 79. 
, Juckes firebars, xvii. 75. 

— moor, XV. 211. 

Elwen, T. L., experiments on resistance 

to air-currents in mines, xxxviii. 205- 

218 ; plates x.-xxii. 
Embankment, Hury reservoir, xxxiv. 260. 
Embleton, T. W., Bamsley 1675 meetinf/, 

xxv. 11. 
— , hydraulic coal-cutting macliine, xiv. 

72, 83-89, 115 et seq. 
— , Oaks colliery explosions, xxv. 29-38, 

143, 144 ; plates vi.-xxxvii. 
— , reception of visitors, xxxvi. 164. 
— , Silkstone and Bamsley coa^-seams, 

xxv. 20, 21. 
— , winning of High Main coal, Gos- 

forth, xxxviii. 189-200, 202-203 ; plate 

xxiv. 
Emebt, Chas. E., quoted, xxxvi. 13. 
Emeby, Robt., quoted, xxxiii. 82. 
Emery coal-seam, xxiv. 196, 197, 204, 

206-207. 



Emery colliery, xxiv. 206-207. 
Emil coal-seam, section, xxviii. 56. 
Emma pit, Towneley, pumping-engine, 

XV. 159-160, 298-299. 
Emmons, S. F., quoted, xxxiii. abs. 104; 

xxxvii. abs, 5. 
Employers persuaded to subscribe, xiii. 

216-217. 
Empty spaces in colliery workings, xviii. 

159. 
Encrinital limestones, xiv. 44-45. 
Encrinites, drawings, ix. 189. 
Endless-chain, xiv. Ill; xxxvi. 218. 
and tail-rope committee, xiv. 112 

et seq., 133-134 ; xvi. 1, 50. 
, preliminary report, xvi. 

104-106. 
, report, xvii. app. i. 1- 

177. 
haulage, xvii. app. i. 54, 150-158 ; 

XX. 3 et seq. ; xxix. 72 ; xxxi. 141 ; 

xxxiii. 225 ; abs. 84. 

, advantages, xvi. 104-105. 

, cost, xviii. 61-62, 71, 72. 

, Lancashire pits, xv. 89, 90 et seq. 

, Mariemont, xxvii. 182 ; xxxiii. 

abs. 84. 
, Spain, xxxiii. 187-212 ; plates 

xvi. -xix.; xxxiv. 190; xxxvii. 81-^5; 

plate XX. 

— rope, xxxvi. 218-220, 221. 

, for unloading boats, xxxiii. abs. 81. 

haulage, xvii. 94, 117, 160, 163, 165. 

, Channel tunnel, xxxii. 7-8. 

, Cleveland, xxxi. 110-111 ; plates 

xiv. -XV. 

, Spain, xxxiii. 225-226. 

system, compared with wire tram- 
ways, XX. 11 et seq, 

systems of haulage, iii. 308 ; xvii. 

app. i. 94, 117, 160, 163, 165, 167; 
xxviu. 240-241, 243-246 ; plate xli. 

Engelholm colliery, xxxv. abs. 32. 

Engerth shaft, Kladno, xxvii. 192. 

Engine-b^am, Hartley colliery, strength 
of, xi. 154. 

— or main seam, ii. 275. 
Engine-planes, Bridge pit, Wigan, xvii. 

app. i. 121. 

Brynddu, xvii. ftpp. i. 143. 
Cinderhill, xvii. app. i. 115. 
experiments, v. 67 et seq. 
Hapten valley, xvii. app. i. 59. 
Harraton, xvii. app. i. 34-35. 
Hetton, xvi. 54-55. 
Marley Hill, xv. 83 ; xvi. 56. 
Mesnes, Ince, xvii. app. i. 140. 
Moor pit, Wigan, xvii. app. i. 139. 
Murton, xvii. app. i. 43-44. 
Newsham, xvii. app. i. 109. 
North Hetton, xvii. app. i. 7-9. 
Pelton, xvi. 123. 

Seaham, xvi. 55-56; xvii. app. i. 15. 
Seaton Delaval, xvii. app. i. 25. 
Shireoaks, xvii. app. i. 98-99. 



66 



GENERAL INDEX TO TRANSACTIONS. 



Kngine-planea, signals, xxiv. 165-167. 

, Upleatham, xvi. 106. 

EngiiitMJiiiig education abroad, xxi. 33-34. 
Engineers, colliery, rejwrt as to 

fl^mission, xxiii. 65. 
Engines, haulage, first cost, xvii. app. L 

117. 

— , internal friction, xxxviii. abs. 36. 

— , marine, xxiv. 105-127 ; plates xxi.- 
xxxi. ; 250-253, 256-262. 

— , wire-rope tramways, xx. 5-6. 

England, working of fiery mines, xxxi. 
5-29 ; plates i.-xi. 

Ekoler, i'BOF. — , quoted, xxxvi. abs. 
13. 

English, Capt., quoted, xxxii. 6. 

English, Jos., Stolon Bum boi/er explo- 
ftum, xi. 27-28, 31-32. 

English and continental coal-fields, com- 
parative ages, viii. 107. 

— coal, vi. 89, 98, 107. 

, prices in India, xxxviii. 160. 

and coke, Bilbao, xxxii. abs. 82. 

— coal-fields, \isit to, xxxii. abs. 68. 

— patent fuel, value of, xxxviii. 161. 

— secondary rocks, description, xxxv. 
106-108. 

, iron-ores, xxxv. 103-157 ; 

plates x.-xxii. 
Enlargement of institute, xv. 3, 77-80, 

164, 293-295. 
Ennerdale lake, water, xxiv. 54-55. 
Ensilage, xxxii. 114-115, 154. 
Entrochal limestone, xxv. 67. 
Enumeration of strata, ix. 198-202 ; xiv. 

16-17. 

subjects treated of, x. 4-5. 

Eozoic rocks, xxv. 146, 168, 170. 
Epinac, Hottinguerpit, Blanchet system, 

xxiii. 82-87 ; plate xxvi. 
Epplet<m colliery, ix. 95, 108 ; xii. 187 ; 

xiii. 206, 212-213 ; sections, xiii. 1^06, 

212 ; plan, 212. 

, accident, v. 158-159. 

,electric-liKhting, xxxiv. 54; plate xi. 

— -, engine-plane, plan and section, iii. 
facing t^lS. 

— , experiments on pressure of gas in 

coal, XXX. J71-191, 222 et mq.y 227-245 ; 

plates xxxix., xl., xli., xliv. ; xxxii. 

127 128. 

, fixwl engine, iii. 287-290. 

, plan of ventilation-funiace, ix. 

facing 131. 
— , vtHiif V. 19. 
, rojxi-frictioii ex{)erimentH, iii. 282- 

283. 

, Maftrty-lanip (;x|M;riiMentH, xvii. 17 

(J HUf. 

— , scroll drum, xxv. 201. 

, sectionn, xiii. 206, 212; xxxvii. 
plat<;M xxxix. -xl. 

— , ventilation ex(>erimontH, vii. ()4- 
05, m, 71, 108 it Hcq. ; ix. 133, 139; 
xii. 80, 83 ; xiii. 51 ; xxxi. 25. 



Eppleton colliery, ventilation of under- 
ground boilers, xu. 83, 186, 188. 
, workings, xxxi. 16 ; plate iv. 

- winning, v. 56-57. 

Equidistant planimeter, xxxii. abs. 79. 

Equisetacea, xxx. 19. 

Equisetiores in coal, xi. 173. 

Erekli, Anatolia, iu. 61-63, 68, 71-73; 

xxxvii. 95. 
— , — , coal district, map, liL 61. 

— coal-field, iii. 54 ei seq. 
Erewash canal, x. 121, 150. 
Ernst, — , quoted, xxxiii. abs. 59. 
Ernst Louise colliery, section, xxviii. 65. 
Erosions in iron-ore deposits, xxxiii. 214. 
Errington, Jno. Edw., quoted, ix. 59. 
Erzberg mines, iv. 63 ; xxxviii. 67. 
Escarpelle colliery, xxvii. 255. 

, ecurthquakes, xxxv. aba. 34-35. 

, Douai, Kind-Chaudron sinking, 

XX. 194, 196-197. 

, leakage in shaft, xxi. 11. 

Escarpelle Colliery Co., xxvii. 156. 

Escoumps heematite mine, xxxiii. abs. 
30. 

Esk river, viiL 143. 

Eskdale, viii. 156, 158 ; xxviiL 1 10, 120. 

— , granite, xxviu. 110-111, 118-120 ; sec- 
tions, 155. 

— , - , analysis, xxviii HI. 

— , haematite, xxx. 27-28. 

Eskett, xxxiv. 127, |29, 131 ; sections, 
136. 

Eskett Iron Ore Co., xxviii. 134, 136. 

Eskett mines, xxviii. 114, 128, 129. 

EsTC'OURT, W. C, quoted, xxvii. 205. 

Eston, xiii. 128, 130; xxxv. 114, 115, 
116, 117, 125; sections, 145. 

— branch railway, v. 189-190. 

— hills, V. 188-189. 

— iron-ore8,analyses,xxiv. 28; xxxv. 117. 

— ironworks, v. 212. 

— junction, section, xxxv. 1 15. 

— mine-ore, xxiv. 28. 

— mines, Calow safetjr-cage, xvi. 24, 28, 

29. 
, endless-rope, xvii. app. i. 112-113; 

plate xlv. 

— , pillar- working, viii. 94, 95 ; sec- 
tion, 94 ; diagram facing 95. 

— Nab, section, vii. 87. 

— old bank, section, xxxv. 1 15. 
Ethane, xxii. 27. 

Etlierley colliery, electric signalling, 
xxiv. 165-167. 

, surveys, xx. 89-90. 

Eugen coal-seam, xxxv. abs. 23. 
Euomphalus, drawing, ix. 188. 
Eurekli coal-field, xxxvii. 95. 
European iron-ores, xxxiv. abs. 33. 

railways, xxxvi. 1:"5. 
Euston station and G.P.O., pneumatic 

tube between, xxiii. 89. 
Evans, F. J., quoted, xxiii. 55, 63. 
Evans, Jos., quoted, xxi. 249. 
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Evans, Thos. , coaJ-cuttimf machiiiesy xiv. 

126. 
— , quoted, xix. 233. 

— , spontaneous comhiistion of coal ^ x. 179. 
Evaporative power of coal, xviii. 111,112, 

121-122. 

mineral-oils, xxxvi. aba. 46. 

— various coals, xxxi. 187, 188. 

Evenlode river, xxxv. 123 ; section, 145. 
Evens, THOS.,y(ww< committee on mechan- 

teal ventilators, xxxvii. 182, 187. 
Everett, Pbof. J. D., quoted, xxxi. 61, 

64, 65, 66, 71. 
Everton, Liverpool, waterworks engine, 

xxi. 131, 13 J et seq. 
Evolution of carbon dioxide, xxvii. 74, 

80, 84, 297-298. 
EvBARD, Alf., quoted, xxxiii. abs. 43. 
Ewanrigg, viii. 150. 

— colliery, section, xxxii. 356. 

Ewes bum, expense of bridge, estimated, 

XXX viii; 192. 
EwiNG, Jno. Okb, quoted, xxi. 292. 
EwiNo, Pbof. J. A., letter, earth tremors, 

xxxiv. 168-169. 
— , quoted, xxxvii. 65 et seq. 
Ex'Offi.cio members of council, xiv. 1,7-8; 

XV. 76;xxxviii. 183-185. 
Examination scheme, xxi. 39-40. 
Examinations, publicity or secrecy, 

xxiv. 39-44, 46. 
Excavating machinery, xx. 159-162 ; 

plates xxxvi. -xli. 
Exchange of proceedings, xiii. 13, 91-92. 
Excursions, xii. 88-90 ; 1886, xxxv. 1-2 ; 

1887, xxxvi. 201-223. 
Exhaustibility of coal, not considered in 

rating, xxiii. 140-141, 147, 154 et seq. 
Exhaustion of coal supply, xxxvi. 143. 
Exhaustive power of steam jets, i. 48- 

49. 
Exhibition, London, 1851, iii. 71 ; I862, 

xi. 227 et seq. 
— , mining, Madrid, xxxiii. abs. 46. 
— , Newcastle-on-Tyne, xxxvi. 123, 167, 

218, 222, 223 ; xxxvii. abs. i. ; xxxviii. 

abs. 24. 
Expansion, self-acting variable, winding- 
engine with, xxvi. 109-117 ; plates 

xiii.-xvii. 
— , variable, Guinotte system, xxvii. 181, 

183. 

— and counterbalancing applied to 
winding-engines, xxv. 201-214; plates 
li.-lix. 

— gearing for winding-engines, xxix. 3-6 ; 
' plate i. 

— of air, iii. 90 et seq., 359 et seq. ; tables 
i. 84, 85. 

steam, saving by, xxiv. 107-108. 

— valve, Barclay, xx. 175-176 ; plate 
xlvii. 

Expansive pumping -engine, differential, 

xxiii. 3-13 ; plates i.-ix. 
Expenditure of Institute, iv. 29. 



Experimental boiler explosions, xxxii. 
197-198; plates xxvii. -xxviii. 

— co/nmittee, xii. 18. 

— errors, xxxi. 62, 66-67. 
Experiments, coal, Keyham, xiv. 47. 
— , coal cleaning, xxxi. abs. 11. 

— , coal-dust, xxviii. 85. 

— , explosions, xxxi. abs. 8. 

— , gas. xxvii. 66. 

— , Haswell colliery, contraction of upcast- 
shafts, iv. 16. 

— , lighting power of safety-lamps, L 332. 

— , motive power, viii. 54-55. 

— , natural ventilation, i. 79. 

— , pit timber, xiL 37. 

— , pressure of gas in solid coal, xxx. 
163-260; xxxii. 123-132, 311. 

— , resistance to air-currents in mines, 
xxxviii. 206-218; plates xi. -xxiii. 

— , safety-lamps, i. 252-256, 310-318; 
viii. 43-45 ; xv. 101 ; xxxiv. 187, 293. 

— , steam-jet, ventilation, i. 39-47, 54-56, 
71-164, 165-183, 195-207. 

— , ventilation, iv. 293; vii. 62. 

— , wire- ropes, viii. 17. 

Explanation of lightning discharge, 
xxxvi. 48. 

Exploration licence, xix. 164. 

— of dangerous gases, xxiv. 1*29-130. 

lodes at Rio Tinto, xxxvii. 46 et seq. 

Explosions, xv. 205, 208, 213, 237, 242, 

246, 263, 271-281. 

anthracite collieries, xxxi. 184. 

boilers, causes of, xv. 5 ; xx. 53. 
boilers and other vessels, xxxii 
191-200; 216-221 ; plates xxiv. -xxix. 

Burradon colliery, viii. 86, 161-170 
ix. 55, 56. 

coal-dust, xxviii. 97-98, 157 ; xxix 
17-21 ; xxxiv. abs. 78 ; xxxvii. 79, 80 
85. 

Durham district, xxxiii. abs. 38. 

Felling colliery, ii. 30. 

fire-damp, xxxvii. abs. 9, 26-28. 

, Erekli, iii. 66. 

, prevention, xxxii. abs. 28. 

, Prussia, 1861-1881, xxxii. abs. 

75. 

flour-dust, xxviii. 159-163. 

France, xxxiii. abs. 68. 

French fire-damp commission, xxxi. 
abs. 14. 

grain warehouse, Hameln, xxxvii. 
abs. 22. 

Great Fenton colliery, xxxiii. 6. 

height of barometer on days of, i. 298. 

Hetton colliery, ix. 89, 93-129,160-171. 

lamp-black furnaces, xxxvi. abs. 13. 

Lundhill colliery, v. 231-274. 

Monkvvearmouth colliery, ix. 250; 
xi. 1. 

Newbottle colliery, xv. 99-102, 144, 
145. 

Northumberland and Durham, from 
1743 and from 1800, i. 292. 
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Explosions, Oaks colliery, xxv. 29-38, 

142-144. 
— , Penygraig colliery, xxxii. abs. 7. 
— , Ryhope air-receiver, xxxviii. 3-4 tf 

fteq. 
— , , report, xxxvii. 197, 217 ; 

plates xli.-xlix. 
— , safety-lamps, xii. 72, 73 et neq. 
— , St. Hilda colliery, xv. 53. 
— , salt-mines, xxxviii. 61. 
— , Seaham colliery, xxxii. abs. 6. 
— , Seaton Bum colliery, viii. 86. 
— , velocity of propagation, xxxi. abs. 8 ; 

xxxii. abs. 12. 

— and barometric changes, v. 9. 

— in mines, xxv. 193. 

, prevention of, xxxi. abs. 7- 

— — — , Prussian royal commission, 
xxxL abs. 13. 

Explosive agents, xxxviii. 36. 

— compounds, patents, xvii. app. ii. 
61-67, and plate ix. ; xviii. app. 31-33 ; 
xix. app. iii. 54-55 ; xx. app. ii. 19-20 ; 
xxi. app. ii. 17-18 ; xxii. app. ii. 24-25 ; 
xxiii. app. ii. 20 ; xxiv. app. ii. 22-23 ; 
xxv. app. ii. 23-24 ; xxxvii. abs. 45, 
49, 50. 

— gas, abstraction, from coal-mines, xviii. 
151-153, 157-162; plates xl.-xli. ; xix. 
4-85. 

— gases, incandescent lamps in, xxxvii. 
abs. 73. 

— mixtures of gases, xxxiii. abs. 69-70, 
102 ; XXXV. 10-12. 

, proportions, xxvii^ 292-293. 

, safety-lamp experiments, 

XXXV. 18 et seq. 



Explosives, xix. 47 ; xxxi. abs. 27, 164 ; 

xxxii. abs. 15-16; xxxvi. abs. 27. 
- - , analysis, xxxiii. abs. 8. 
— , experiments, xxxiii. abs. 11-13; 

xxxviiL abs. 26-28, 56-57. 
— , price, xxxiii. 219. 
— , relative power, xxxvi. abs. 48. 
— , use of, in coal mines, xxxv. 241-242. 
— ," , , Belgium, regulations 

for, xxxiv. 273-274. 
Exportation of coal, vi. 82-83 ; x. 41, 43, 

63, 64, 66-71; xv. 178, 181, 187 et seq., 

237, 243, 244, 247, 250, 257, 258 ; xix. 

122, 133, 167 ; xxiii. 200, 202, 203, 238. 
coke, XV. 237 ; xxiiL 200, 202, 203, 

238. 

Nova Scotian gypsum, xxx. 65-66. 

Extent of coal-field, IL 103 ; ilL 5, 54, 55 ; 

vi. 35-37; xiii. 93, 94, 95; xxilL 203-204. 

mines, iv. 63-64. 

mining concessions, xxvii. 150, 156, 

160, 161. 
Extension of coal measures, xxiii. 186. 
northern coal-field, probable, xiii. 

87-89, 166, 202 203. 
Extinction of fire, Lundhill colliery, v. 

248 et seq. 
Extra copies of Transactions, iii. 3 ; viii. 

97. 

, printing, vii. 28-29. 

Extraction of cobalt and nickel from 

manganif erous minerals, xxxv. abs. 39. 
copper from pyrites, xxxviii. abs. 

32. 

iron-ores, xiii. 129. 

manganese from ore, xxxvi. 115. 

Eyam registry, quoted, xxxviii. 60. 
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Fabian, — , quoted, xxxii. abs. 68. 
Fabre, G. , quoted, xxxii. abs. 52 ; xxxiv. 

abs. 14. 
Fabry ventilator, vL 145 ; xi. 98 ; xvi. 

60 et 8eq. ; xix. 226. 
Face airing, vii. 11, 31. 
Factories Act, India, xxxviii. 113, 133. 
Fairbairn, Sir Wm., experiments on 

rivetting, xviii. 9. 
— , quoted, iv. 113 et stq. ; xi. 39, 154, 

216 ; xii. 8 ; xxix. 181 ; xxx. 78 ttseq., 

89; xxxii. 194-197. 
— , rivetting machine, xviii. 4. 
Falco y Sancho, J. , quoted, xxxii. abs. 50. 
Falkirk, coke-ovens at Almond ironworks, 

near, xxiv. 97-99. 
Falling cliff, zinc-mine, xxxiii. abs. 23. 
Fallowfield, xxiv. 75, 76, 77, 82. 
— lead mine, explosion, xxxviii. 72. 
False bedding, xxxv. 121, 143, and 

section, 145. 
Famp beds, xxiv. 135. 
Fan-engine, Pelton, experiments, xvi. 

124 ; plates xxxiii. -xxxiv. 



Fan ventilation, xxxviii. abs. 22. 

, Elsecar, xii. 27. 

Fans, Alexandre, xxxvi. abs. 46. 

— , Bowlker, xxxi. 93-103, 238-243. 

— , centrifugal, xxxvii. abs. 51. 

— , Guibal, xiv. 73-81 ; plates Ixix.- 

Ixxi. ; xvi. 6-10, 42 ; xxxviii. abs. 

63. 
— , — and Lemielle, comparison, xvL 

50, 57-85. 
— , Kley, xxxvi. abs. 28. 
— , Pelzer, xxxi. abs. 9. 
— , regulator for, xxxv. abs. 7*2. 
— , Ser centrifugal, xxxvi. abs. 1. 
— , — portable, xxxvii. abs. 32. 
— , underground, xxxvii. abs. 44. 

— .various, xi. 89, 90; xix. 223, 233; 
xxxviii. ,31. 

Faraday, Prof. Michael, quoted, viii. 

13 ; xi. 45, 47 ; xiii. 101. 
Farewell address, G. C. Greenwell, xxx. 

269-271. 
, J. Daglish, xxxv. 223-245. 

— rock, xxiii. 209, 212. 
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Fabey, J., quoted, xxxviii. 60. 

Farinaux, — , quoted, xxxv. abs. 20. 

Farkass, R. von, quoted, xxxv. abs. 26. 

Famacres colliery, section, xiii. 73. 

Farndale, xxxv. 126. 

Fame islands, xxvi. 122, 129. 

Famham stone, xxiii. 159. 

Farnley wood, ventilating fans, xxvi. 156 

et seq. 
Faro, Catalonia, coal, analysis, xxxvi. 

35. 
Farringdon Gurney, section, xxvii. 97. 
series, xxvii. 89, 90 ; section, xxvii. 

97. 
— or second series, x. 107-108. 
Fassett coal, ix. 203 ; xxvii. 302 ; xxx. 

124 ; xxxvii. 13, 19. 
Fast needle surveying, xxxi. 34, 35. 
Fatfield colliery, explosion, xv. 199-200, 

207, 208. 
Fauck, a., quoted, xxxiii. abs. 96. 
Faultiness of mineral statistics, xxxv. 

127. 
Faulting of coal, variations, xxxviii. 

49-58 ; plates ii.-iii. 
Faults, ii. 254-256; xix. 118, 126-128, 

131, 198; XX. 150-151; xxii. 116-119; 

xxUi. 67, 71, 77, 215-216; xxiv. 

177, 179 ; xxvii. 146-148, 157 ; xxviii. 

128, 130, 131-132, 140-141, and figures, 

xxviii. 155; xxx. 5, 9, 11, 13; xxxi. 

158-160, 178, 179, 181, 193, 221, 223, 

233-235 ; xxxii. 5, 351-352; xxxiu. 125, 

129,130, 136-137, 153 ; xxxvi. 105, 106. 
— , Annstead, xxxiii. 69-80 ; plate ii. 
— , Besseges coal-field, v. 30. 
— , Derbyshire and Nottinghamshire coal- 
field, X. 151, 152. 
— , Dumfriesshire and Cumberland, xi. 

82-85. 
— , Eppleton colliery, section, xiii. 212 ; 

description, 213. 
— , Great Northern coal-field, ii. 109. 
— , Moira coal-field, x. 162, 163. 
— , South Staffordshire coal-field, x. 195- 

196. 
— , study on, xxxviii. abs. 56. 
Fauna, magnesian limestone, xxi. 270. 
Faure, — , quoted, xxxiii. abs. 45. 
Faure-Sellon-Volkmar accumulator, 

xxxiv. 61. 
Fauvelle boring system, ii. 59-60. 
Faversham powder works, xxxi. 188. 
Fawcet coal-seam, ix. 203 ; xxvii. 302 ; 

xxx. 124; xxxvii. 13, 19. 
Fawler, Oxon., iron ore-deposits, xxxv. 

123-124 ; sections and map, 145. 

— , — , , analyses, xxxv. 124. 

— , — , ,. output, xxxv. 124. 

Fa VOL, Henri, quoted, xxxiii. abs. 81, 

85; xxxv. abs. 62; xxxvi. abs. 1, 8, 

10 ; xxxvii. abs. 47. 
Fayrb, — , quoted, xxxviii. 104. 
Fearon, Jos., quoted, xxxviii. 131. 
Fedden, Fr., quoted, xxxiv. abs. 75. 



Federation of Mining Institutes, xviii. 

29, 32-33 ; xxxv. 243 ; xxxvi. 167-200 ; 

xxxvii. 155-179; xxxviii. 42-43, 76-76A, 

221. 
Feed -apparatus for coal-testing. Key- 
ham, xiv. 48-49 ; plate iv. 
Feed-jug, boiler-mounting, xi. 49-50, 216 ; 

diagram, facing 50. 
Feeders of water, v. 44, 45, 47, 56-57, 

120, 123, 126, 128; xiii. 205, 206; xxxi. 

67, 157; xxxii. 5, 6. 

, Pelton colliery, iii. 44, 48. 

-, Ryhope, etc., v. 148 et seq. 

Feeding and management of colliery 

horses, xxxii. 61-116,154-174; plate xii. 

— pump, Daussin automatic, xxxvii. 
abs. 68. 

Fees, iv. 29 ; xi. 222. 
— , proposed, vii. 173-174. 
Feistmantel, Dr. 0. , quoted, xxx. 3, 1 9. 
Felis Kirk or Felix Kirk, v. 206 ; xxxv. 

125 ; section, vii. 86. 
Felkington new pit, ix. 205, 218-220. 
Fell, John, welcome to institute^ Barrow, 

xxxii. 223. 
Fell Top limestone, xiii. 186 ; xiv. 9, 10, 

II, 13, 14, 35, 43, 44, 70; xviii. 169; 

xxiv. 74, 80 ; xxxiv. 130, and section, 

136; xxxvu. 12, 13. 
Felling colliery, xv. 212. 

, explosion, 1812 ; viii. 42. 

, plan of workings, ii. 33, plate i. 

, split air ventilation, i. 242. 

, waggons, xix. 182, 183. 

— ironworks, v. 213. 
Felspar, xxv. 82. 

— coal washers, xxxiv. , abs. 58-60. 
Felstone dykes xxxvi. 39 ; section, 40. 
Female labour, xxx. 22, 

, Belgian collieries, xxvii. 177-178. 

Fenham mines, xv. 181. 

— waterworks, xxiv. 89, 90. 
Fennema, R., quoted, xxxvii. abs. 67. 
Fenwick, Thos., quoted, xv. 245. 
Ferdinand gold-mine, xxxv. 85. 
Ferfay Colliery Co., xxvii. 161. 
Ferkes coal-seams, xxvii. 149. 
Ferkes Colliery Co., xxvii. 162. 
Femhill colliery. New Zealand, xxxv. 203. 
Ferrand, — , quoted, xxxii. abs. 29. 
Ferranti - Thompson, alternating - cur- 
rent machine, xxxiv. 18 ; plate vi. 

Ferric sulphates, natural, Chile, xxxviii. 

abs. 2. 
Ferrie, Wm., utilization of blast-furnace 

gases, XX. 163-167 ; plates xiii. -xli v. 
Ferrie coking process, xxii. 18. 
Ferrous sulphate, xiii. 225-226. 

— — , action on boiler plating, xxxiii. 
abs. 78. 

Ferruginous beds, Ulster, xxxii. abs. 1. 

— oolite, xxv. 66, 67. 
Ferryhill coal-mines, xv. 179. 

— limestone, xxi. 265, 268. 
Ffestiniog, xxxvi. 103, 104, 105. 
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Fibrous iron boiler-plates, xxx. 72. 
FiELDiNU & Platt, quoted, xxxiii. 60. 
Fiery Band coal-seam, section, xxxii. 327. 
— mines, Belgium, regulations regarding, 
xxxiv. 271-273, 276, 281-283. 

, England, Pernolet and Aguillon's 

report, xxxi. 5-29 ; plates i.-xi. 

, ignition of shots, xxxvii. abs. 30. 

, Prussia, regulations regarding, 

XXXV. 167-172. 
Fife, Dr. Geo., safety-lamp, i. 269-270. 
Fifeshire district, xx. 138, 143. 
Fifth limestone, xxviii. 113, 114, 126, 
129, 134 ; section, 165 ; xxxiv. 126, 
129; section, 136. 
Filices, xxx. 19. 
Filios river, iii. 66. 
Filtration theory, xiv. 29, 32, 33. 
Finance committee, duties, tx. 2-3. 

, report, vi. pp. x.-xiv. ; ix. 66-67, 

231-234; xii. 145 ei aeq, ; ii. pp. xiii.- 
xvi. 
Finances of Institute, xxv. 249-250 ; xxvi. 

159 ; xxvii. 284. 
Fine jiggers, Luhrig, xxix. 162-163 ; 

plate xxvi. 
Finedon, xxxv. 135, 136, 137 ; section, 

145. 
Fineness of dust as affecting explosions, 
xxxiv. 208 et seq, 

gold, table, xxxi. 170. 

, Transylvania, xxxv. 82. 

FiNEUSE, — , quoted, xxxviii. abs. 60. 
Finland, mineral statistics, xxxiii. abs.34. 
Fire, caused by heated air in upcast shafts, 

xiii. 53 tt seq. 104. 
— , Warora colliery, xxxviii. 97-104. 
Fire- and choke-damp indicators, xv. 163, 

165-173 ; xvi. 2-3. 
Fire-bars, Jordan, xviii. 53 106, 114. 
Fires, underground, India, xxxviii. 97- 

104. 
Fire-brick lining, shafts, ix. 68, 69 ; x. 
153. 

, upcast shafts, xi. 23 et seq. ; 

xii 25, 26. 
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i fxxii. ; plate xxx. 

Fire-clay, ii. 236 ; iii. 13, 19, 21 ; vi. 48 ; 
/xiii. 46; xxii. 116; xxiii. 215; xxv. 
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, Hungary, xxxiv. abs. 23. 

, Warora, xxxviii. 91. 

, Woodifield colliery, viii. 91. 
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, accident's, Prussia, xxxiii. abs. 40-41. 

, analyser, xxxii. abs. 6. 

, clearing mine of, xxxvii. abs. 69. 

, detection, xxxvii. abs. 45. 
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plate vi. 
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xxxi. abs. 14. 
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seq. 
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xxxi. 85-91. 
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plates v., vi. 

, subsistence at high tension, L 275- 

299; ii. 11 tt seq, 

, sudden outbursts, xxxvii. abs. 72. 

— - , variations in volume, xxxvii. abs. 
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earthquakes in mines, xxxviii 
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FiKE-DAMp Commission, Prussia, xxxii 

abs. 64. 
Fire-damp consuming lamp, xxxii abs. 44. 
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abs. 18. 
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xvi 2, 3 ; xxvi 133 ; xxviL 67-68 et 
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et seq. 
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Fleetham coal, xxxiii. 73 ; xxxviL 13, 19. 
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noxious gases, xxxi. 197-203 ; plates 
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140, 145. 
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V. 240. 
Flint-masses, Mourage, xxi. 13. 
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Nanticoke mine, xxxv. abs. 56. 
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Flour-dust, explosions, xxix. 20. 
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et seq. 
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10 et seq., 35 et seq. 

— , , cost, viii. 133. 
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324. 
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and end of vols, xxxi-xxxviii. 

— anthracites, xxxi. 176. 

— bmler inspection societies, xxix. 28-35. 
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iii. 173-178. 
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212-216. 
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xxxiii. 213-235. 
Forster, — , Ci€%^hind iron^om, \i. 9. 
Fi RSTER, B, R., quoted, xxxi. abs. 31, 45. 
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gas from coa/-fMi»t-s xviii. 151, 153; 
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Broadltent ^wfeiy-cage, xvi 3 1 . 
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cloA&ificcUion of carboniferous, xiv. 71. 
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cost of pumping, xvii. 24, 27- 
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diamond rock boring, xxxi 46-47. 
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experiments with coal-dust, xxxiv. 306, 
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explosion of air-receiver, Byhope. 
xxxvii. 213. 
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xxxviii 76 a. 

feeding of colliery horses, xxxii 111, 
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xxxi. 91. 
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Fwvots hcematite, xxxi 237, 238. 
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31, 32, 33, 34. 
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Middlesbro' salt, xiii. 93, 94, 96. 
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317. 

progress of Institute, xxxviii. 221. 

proposed committee on ventilators, 
xxvii. 119. 
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224 ; XV. 142, 225 ; xxv. 9 ; xxxv. 241 ; 
X xxvii. 16 ; xxxviii. 35, 36. 
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report of committee on smoke question, 
xvui. 37-39. 

revision of rules, xxvi. 131. 

safety-hooks, xxix. 230, 231. 

safety-lamp locks, xviii. 2. 

safety-lamps, xii. 75. 

shrinkage of paper, xxxv. 45. 

smoke consumers, xvii. 75. 

spontaneous combuMion of coal, xxv. 
\VJ el seq, 

steam-boilers, xviii. 103 e^ seq. 

steel supports for main roads in mines, 
XXX vii. 244. 

surveying unth loose needle, xxxi. 40. 

Sioiin electric safety -lamp, xxxi. 115, 
119; xxxv. 55-56, 6364. 

— improved electric safety -lam,p, xxxvi. 
8, 9, 10. 

Swete electric safety-lamp, xxxviii. 
17, 18, 19. 

tail-rope committee^ s report, xvi. 106 ; 
xviii. 61-62, 72 et seq. 
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committee^ report, xviii. 149-150. 
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— , theory of AmsUr planimeter, xxviii. 

216. 
— , Thompson centrifugal pidoeHzer, 

xxxiii. 120, 236, 237. 
— , transmission of power by steam, xxxvi. 

28. 
— , underground conveyance, Cleveland, 

xvi. 92 et seq. 

— , , Pelton colliery, xvi. 102, 104. 

— , — temperature, xxxi. 7 1 . 

— , use of salt for laying coal-dust, xxxi. 

147, 150. 
— , vaHations infuvlting of coal, xxxviii. 

54, 57. 
— , visit to Cleveland, xxxi. 115. 
— , vote of thanks to Sir Lowthian Bell, 

xxxvii. 259. 
— , Watson collection of colliery plans, 

xvii. 53-54. 
— , West Cumberland hcematite-deposits, 

xxviii. 222. 
— , Wolf safety-lamp, xxxiv. 295. 
— , Wood memorial hall, xvii. 31, 32 ; 

xix. 74. 
— , working muin coal, Moira, xxxii. 221 . 
FoBSTEB, John Arch., quoted, xxx. 106. 
FoRSTER, J. R., quoted, xxi. 118. 
FoBSTER, Richard breccia gashes and 

earth shakes, xxxiii. 174, 175-176, 177. 
— , experiments with coal-dust, xxxiv. 248- 

249. 
— , feeding of colliery horses, xxxii. 113- 

114. 
— , Hasioell mechanical coal-getter, xxxiii. 

55-56. 
— , mining coal by compressed lime, xxxiii. 

16-18. 
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FoRSTER, Thomas E., appointment of 

T, W. Bunning, xvi. 128. 
— , attendance of members, xvi. 42-43. 
— , Bastier chain-pump, xv. 135 e^ seq. 
— , Burradon colliery explosion, viii. 164- 

1C6. 
— , chronicles of coal trade, xvi. 6. 
— , classification of carboniferotis, xiv. 70. 
— , coal-cutting machines, xiv. 116 c^ seq. 
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rope, xiv. 112, \\3 et seq. 
— , conveyance of coal underground, xvi. 

50. 
— , cost of pumping, xvii. 26, 27. 
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— , direct-acting emjine, 7'oioneley, xv. 140 

et seq., 298. 
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— , inaugural address, xv. 283-292. 
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— , Jones and liicUler coal-hrtakimj ma- 
chine, xix. 13. 
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— , minimj college, xi. 220, 221, 223. 
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xxii. 57. 
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294. 
— , quoted, i. 2 ; u. 274 ; v. 249, 250 ; 

xiii. 216 ; xv. 267 ; xviii. 20, 21 ; 

xxxiii. 123 ; xxxv. 225 ; xxxvii. 9, 10 ; 

xxxviii. 31. 
— , ttc^fUy-cage committee, xvi. 128. 
— , — cagea, xvi. 106, liW. 
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— , tail-ropes, xv. 90 et seq., 144. 
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— , utuUrgroundhaulcige, Ptlton, xvi. 127. 
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FoBSTEB, JUN., T. £., coal nodules from 
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South Wales, xxxvii. 145-150; plates 

xxxiii. -xxxvi. 
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— , Flaggy creek pit hecuiitig, xxxviii. 16. 
— , light mineral oils as lubricants, xxxviii. 

12. 
— , Swete electric safety-lamp, xxxviii. 18. 
FoRSTEB, Wkstijarth, quoted, xxiv. 1 33, 

134. 
— , Section of Strata, xi. 135. 
FoRHTER ANi> RoBiNSON, safety -hooks, 

xxix. 212. 
FOrster, Walker and Ck)., quoted, iii. 

app. 2. 
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Forsyth, — , quot^il. xxxii. 195. 
Forth bridge, xxxv. 229, 231. 
Fortune pit, (Josforth, xxxviii 190. 
Forty fatnoni dyke, xiii. 45, 46-47. 
Fortv-tivo (ferromanganese), xxxvi. 115. 
Fossil fauna, vi. 34-:«, 38. 
— Hora, vi. X\-M ; xii. 41 : xxxv. 176, 
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, Lindlevand Mutton, v. 64. 
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abs. 25. 

- trees, low main coal-seam, viii. 100. 
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- woo<l, xxxi. 216. 

Fossils, ix. 188-189; xii. 207-213; xxiii. 

251-253; xxiv. 7, 25, 27, 28; xxxi 

216, 225, 228. 
— , boulder clay, xiii. 172, 174. 

- , Canonbie coal-formation, xi. 70, 71, 
77. 

- , characteristic, xix. 106. 

— , Dumfriesshire and Cumberland, xL 
68, 71. 

— , four -fathom limestone, Northumber- 
land, xxiv. 142. 

- , (?) haematite, xxviii. 124-125, 139-140, 
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- , Lindley and Hutton collection, xxv. 
1-3 ; xxxii. 179. 

— , lists of, xxiv. 141-145, 149-150. 
— , method of drawing, xxxiiL abs. 85. 
— , New South Wales, vL 33, 34. 
— , North Formosa, xxxiv. 81. 
— , Northumberland, ix. 1S8 ; xxiv. 142. 
— , presented by P. CkK>per, xL 177. 
— , Saarbriicken coal-field, xx viii 13. 
— , South Wales coal-field, xxiiL 251. 
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FoTHERGiLL, J., Spontaneous comhuttum 

of coal, xxv. 120 et seq. 
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Geographical position of Catalonian coal- 

fields, xxxvi. 33-34. 
Geography of haematite-district, xxviii. 

no. 

Geological boundaries and position of 
Saarbriicken coal-field, xxviii. 10-12. 

— character of coal-fields, x. 7-9. 

— description, Merionethshire rocks, 
xxxvi. 103-104. 

— - , Northern coal-field, xii. 153-158. 

— features. North Wales, xxv. 84-91. 

— field-days, proposed, xii. 37. 

— formations, Channel tunnel, xxxii. 4-6. 
, Cumberland coal-field, xxxii. 320- 

321. 

— knowledge, xv. 52-53. 

— — of Russia, xxiv. 3-4. 

-- maps, Bilbao iron -ore district, xxxiii. 

235. 
, Border counties and Durham, xii. 

149. 

, districts, xi. 64. 

, Bristol coal-field, xxvii. 96. 

, Cumberland, West, hajmatite dis- 
trict, xxviii. 155. 

, — , coal-field, xxxii. 356. 



Geological maps, Daltonganj coal-field, 

xxxii. 151. 

, Dover Straits, xxxii. 22. 

, English iron-ore districts, xxxv. 

145. 

, Flintshire, xxv. 102. 

, France, xxv. 78. 

, — , Northern coal-field, xxvii. 162. 

, Furness haematite district, xxxi 

236. 

, Great Britain, ix. 54. 

, Kurhurballee coal-field, xxx. 25. 

, Lincolnshire, mid., north and 

south, xxxv. 145. 

, Merionethshire, west, xxxvi. 118. 

, New Zealand, xxxv. 220. 

, North Lincolnshire, xxiv. 32. 

, North Noi-thumberland, xxx. 127. 

^, coast, xxxiii. 79. 

, North Wales coal-field, xix. 75. 

, Northants, xxxv. 145. 

, Nova Scotia, xiv. 16 ; xxvi. 90. 

, , gold-fields, xxxi. 172. 

, , Pictou county, xxvi. 90. 

> , Waverley gold district, xxxi. 

173. 

, and New Brunswick, xxx. 

68. 

, Oxfordshire, xxv. 145. 

— — , Pennsylvania, coal-fields, xxv 
176. 

— , Rosedale, xxxv. 145. 

, Russia, xxiv. 22. 

, Rutland, xxxv. 145. 

, SaarbrUcken coal-field, xxviii. 64. 

— --, Sardinia, south west, xxxiv. 158. 
, South Wales coal-field, end of vol 

XXIU. 

, Transylvanian Erzgebirge, xxxv. 

, United States, xxv. 176. 

, Warwickshire coal-field, xxxiii. 

162. 

, Yorkshire, xxi. 251. 

, - , North, xxxv. 145. 

— range of Nova Scotian iron-ores, xxvi. 

— relations of secondary iron ores, 
France, xxv. 59-78 ; plates xxxviii.-xl. 

Geological Society of London, quoted 
xii. 146. ' 

Geological structure of Transylvania 
xxxv. 81-82. 

— survey, Belgium, xxxiii. abs. 106. 

, Newcastle district, xiii. 215. 

, Prussia, xxxii. abs. 71. 

, purchase of maps, viii. 171 ; ix. 54, 

(ieology, Abyssinia, South, xxxvi. abs. 9. 

, Assinoe, xxxvi. abs. 10. 
— , border districts, xi. 60-63, 65-88. 

— , boundary between millstone grit and 
mountain limestone, xiv. 43-45, 70. 

— , Bristol coal-field, xxvii. 87-97, and 
plates vi.-ix. 

— , California, xxxiv. abs. 18. 
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Geology, carboniferous limestones, North 

Northumberland, ix. 185-225. 
— , Cochin China, xxxiv. abs. 20. 
— , Congo, Lower, xxxviii. abs. 18-19, 54. 
— , Corfu, xxxviii. abs. 2. 
— , economic, xxxviii. 39-40. 
— , fflaciation of Durham and North- 
umberland, xiii. 169-185. 
— , Gold Coast, xxxiii. abs. 19. 
— , Hartz, xxxiii. abs. 109. 
— , India, xxxiv. abs. 75 ; xxxvii. abs. 

48. 
— , Madagascar, xxxvii. abs. 14-15. 
— , magnesian limestone, Durham, xiii. 

20'>-213. 
— , Newcastle coal-field, xxxiii. abs. 14. 
— , North of France coal-field, xxvii. 

143-169,249-252; plates xviii. -xxi. 
— . North Northumberland, xxx. 121- 

122 ; xxxiii. 69. 
— , northern coal-field, xii. 153-158 ; xiii. 

42-48. 
— , Panama, Isthmus of, canal, xxxi. abs. 

42. 
— , practical aspects, xxxi. 241-248. 
— , Redesdale ironstone district, xxii. 

111-128; plates xxxi.-xxxii; xxiii. 

41-44. 

— , Roumania, xxxvii. abs. 78-79. 
— , Russia, xxiv. 3. 

— , Schemnitz, xxx v. abs. 58. 

— , Siberia, East, xxxvi. abs. 8. 

— , some of its practical aspects, xxi. 
241-248. 

— , South Africa, diamond -mines, xxx v. 
abs. 17. 

— , Spain, xxxvii. abs. 86. 

— , Tasmania, xxxiv. abs. 32. 

— , Timor, xxxvii. abs. 67. 

— , Tonquin, East, xxxvi. abs. 36. 

— , Wardha coal-field, xxxviii. 77 et seq. 

— , wash or drift, Durham coal-field, xiii. 
6-S5, 202. 

Geordv safety-lamp, used in pillar 
working, ix. 26-27. 

George pit, Hetton, ventilation experi- 
ments, xii. 82-83. 

Georges coal-^eam, xxvii. 177. 

Geor(JI, — , quoted, xxxii. aba. 47. 

Gerhard colliery, old steam-engine, xxxi. 
abs. 36. 

— Prinz Wilhelni colliery, xxvii. 
185-186 ; xxviii. 45 ; suctions, 59, 65. 

Germanium, xxxvi. abs. 41. 
Germany, coal-fields, xxxv. abs. 30. 
— , coal-imports and exports, xxvii. 26, 
32. 

— , coal production, total, xxvii. 26, 35, 
36. 

-- , coal -screening, xxviii. 187-188. 

— , coals, comparative values, xxxvii. abs. 

46-47. 
— . — , gases in, xxii. 25, 26, 27. 
— , coke production, xxvii. 33. 
— , Copp^e coke-ovens, xxii. 96, 106-107. 



Germany, cost of winding- ropes, xxxvii 

abs. 24-26. 
— , mineral statistics, xxxii. abs. 61 ; 

xxxviii. abs. 33-34, 37-38. 

- , new explosives, xxxii. abs. 47. 

- , petroleum wells, xxxii. abs. 60. 
— , smelting, etc., xxxii. abs. 61. 
Oerbakd, — , quoted, xxxvi. abs. 35. 
Gesner, Abb., quoted, xiii. 26. 
Geyser, Montrond, barometer, xxxiL 

abs. 84. 
Ghugus coal-field, xxxviiL 80, 81, 82, 84, 

169. 
GiBBS, W., quoted, xxxv. abs. 59. 
Gibson, — , quoted, viii. 158-159. 
Gibson, Robt. , blow-off pipes for boilersy 

xi. 54. 
GiBSONE, Edm., Cumberl ind coal-fields, 

xi. 181, 184, 186. 
— , geology of border districts, xi. 65- 

88, 188, 189, 190, 191, 192, 193, 194. 
— , quoted, xi. 60, 61, 62; xv. 176; 

xxxvii. 9. 
GiFFARD injector, xvi. 36. 
Gilbrow, xxxi. 228. 
Gilcruix colliery; viii. 147, 151 ; xxxiv. 

107, 111, 128, 129. 
Giles, J., quoted, xxxv. abs. 59. 
Gilesgate Moor, Enclosure Act, xv. 225. 
Gilgarran, xxxiii. 122, 139 ; section, 148. 
— colliery, xxxiv. Ill, 133. 
GiLKES AND Co., turbines, xxxvi. 68. 
GiLLE AND Franbau, quoted, xvi. 11 ei 

GiLMORE, — , safety-cages, xv. 117. 
Gilpin, Edwin, Cape Breton, submarine 

coal, xxiv. 173-190. 
— , composition and uses of Canadian 

coals, xxvii, 213-241. 
-— , gold-fields of Nova Scotia, xxxi. 

151-172. 
— » gypsum of Nova Scotia, xxx. 53-66. 
— , Newfoundland coal-measures, xxiii. 

167-176; plate xxxv. 
— , notes on Nova Scotia pit- waters, xxix. 

53-57. 
- , Nova Scotian iron-ores, xxvi. 71-88. 
— , Pictou coal-field, xxii. 139-148. 
— , quoted, xxxi. abs. 7 ; xxxv. abs. 49. 
Gilpin, jun., Edw., quoted, xxxii. abs. 

84 ; xxxiv. abs. 74. 
Gilpin, J as., blow-off pipes for boilera fid. 

53. 
Gilpin County mines, xxxiii. abs. 63. 
GiLROY, G., coal- washing apparatus, 

Ince, Wigan, xv. 61-62, 63 et seq. 
— , quoted, xiv. 111. 
— , faU-ropeSf xv. 89, 92 et seq, 
— , vote of thanks to T. E. Forster, xiv. 

131. 
(rin pit, xxxiv. 103. 
Ginnels, xxxi. 222, 223, 228 ; figures, 

237. 
(iinney roads, Clifton Hall, xvii. app. i. 

89 et seq. 
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Ginney roads, Gannow, xvii. app. i. 71 

et seq. 
, Hapten Valley, xvii. app. i. 57 et 

seq., 66 et seq. 
, Rowley, xvii. app. i. 77 et seq. , 82 

et seq. 
GiBABD, — , miscalculations, iii. 338-339, 

349. 
— , quoted, iii. 77. 
Giromagny copper - mine, explosion, 

xxxviii. 63. 
Givob's ironworks, saving of fuel, xxxiii. 

abs. 55. 
Glace Bay, Nova Scotia, xxiv. 17^, 174, 

177, 191, 196 ; section, 216 

colliery, xix. 141-142. 

district, xix. 139, 140-144. 

mines, xxiv. 202-203. 

Glacial action, xiv. 3 4, 5, 6 ; xxv. 148. 

— drift, xxxi. 161, 162. 

— striae, xiii. 169-170, 171, 175, 176- 
179, 181 ; xx^^i. 161. 

Glaciated rock surface, xiii. 174-179. 

Glaciation of Durham and Northumber- 
land, xiii. 166, 169-185, 202. 

Glaciers, xiii. 180-182. 

Gladstone, W. E., quoted, xxi. 225-226, 
236, 237. 

Glag, xxxiii. 214. 

Glamorganshire, coal production, xxxi. 
180. 

GtjASGOW,'Lobd Pbovost, address of wel- 
come, 1870 meeting, xix. 190. 

Glasffow, boiler explosion, xxxii. 195, 
and plate xxvi. 

— , 1870 meeting, xix. 58, 89-91, 169-170, 
190-192 et seq. ; xx. 183-184. 

— , experiments on shot-firing and safety - 
lamps, xxiv. 67. 

Glasgow University, xxi. 29-30, 34. 

Glass, Ransome soluble, xi. 25. 

— in safety-lamps, xxxvi. 8. 

— — — — ^ breakage, xxxvii. 75-76 ; 
xxxviii. 17. 

— tubes, experiments on, viii. 44. 
Glasshouse Bridge ironworks, boilers xi. 

54. 
Glauconite, xxx. 125. 
Glazy iron, xiii. 136. 
Gleaston, xxxi. 218. 
Gleghobn, Geo., Hettmi Colliery explo- 

sioHy ix. 108. 
Glendinning antimony-mine, section, xi. 

67. 
Glendower colliery, U.S.A., section, xiii. 

34. 
Glendre, County Clare, manganese de- 
posit, xxxvi. 115. 
(Jlendue to Low Teppermoor, section, 

xviii., plate xliv. 
Glengarry, Nova Scotia, xxvi. 84. 
Globules, formation in boilers, iv. 46-47, 

115. 
Glossoptens Browniana, figured, vi. 33 ; 

plate iii. 



Gloucestershire coal-field, x. 66 ; xxvii. 

89, 90, 91-95 ; sections, 97. 
Glover, Chas., spotitaneoiis combustion 

of coaly xxv. 121-123 et seq. 
Gloveb, Db., safety- lamp, i. 187 et stq., 

309, 317. 
Gloveb and Cail, safety-lamp, xvii. 38, 

40. 
Gmelin — , quoted xi. 21. 
Gnech, G., quoted, xxxvii. abs. 6. 
Gneisenau coal-seam, section, xxviii. 61. 
Gneissoid rocks, xxxi. 1^2, 153. 
Goaf, vii. 10 et seq., 35 et seq., 44 et seq. 
— , Bitchbum, viii. 89. 
— , East Hetton, formation in longwall 

workings, xxv. 254. 
— , Monkwearmouth, iv. 141 et seq. 
~y packing of, x. 129, 145, 146. 
— , roads, xix. 30 et seq. . 
— work, sketch, and description, ii. 247- 

248. 
Goathland, xxxv. 125 ; section, 145. 
Goaves, coal-mines, abstraction of explo- 
sive gas from, viii. 13 ; xviii. 151-153, 
157-162; plates xl.-xli. 
— , gas drifts for draining, vii. 79 et seq. 
Gob, xxxi. 181. 
Oob-road system, Moira, xxxii. 183 et 

seq. ; plates xvii-xviii. 
Goderich, Ontario, boring, xxx. 60, 63. 
GoDFBEY, Samuel, quoted, xiii. 18. 
GoDiLLOT, Geo. Alexis, quoted, xxxvii. 

abs. 68. 
GoDiN, Abnold, quoted, xxxiv. abs. 13. 
GoDiN-MuESELEB safety-lamp, xxix. 124, 
125-126; plates xv., xvi., xvii., xix. 
xxi. 
GoDLEY, — , evidence on boiler explosion, 

iv. 48-49. 
Godwin- Austen, A. C, quoted, xxiii. 

186. 
Goedicke, Ed., quoted, xxxiv. abs. 13. 
GoENAGA, I., quoted, xxxiii. abs. 36. 
GOETTING, — , quoted, xxxvii. abs. 10. 
GoFFiNT, J., lever for reversing engines, 

xxvi. 147. 
GoFFiNT ventilator, Li^ge, xxx. 284-287 ; 

plates lxiii.-lxv. 
Goggles, Denayrouze, xxxi. 197. 
Gold, Andalusia, xxxv. abs. 35. 61. 
— , Arizona, xxxiii. abs. 22. 
— , auriferous states, America, xxxi. 

abs. 39. 
— , Borneo, xxxiii. abs. 60. 
— , Carinthia, xxxiv. abs. 62. 
— , cretaceous rocks, xxxiii. abs. 62. 
— , Chinese, in Borneo, xxxii. abs. 2. 
— , Gubangui river, xxxvii. abs. 63. 
— , Dakota, xxxiii. abs. 25. 
— , French Guyana, xxxiii. abs. 16. 
— , Mexico, xxxv. abs. 10. 
— , New Zealand, xxxv. abs. 59. 
— , North Carolina, xxxiii. abs. 24. 
— , Norway, xxxiv. abs. 46. 
— , Nova Scotia, xiv. 16. 

6 
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Gold, Queensland, xxxiv. abs. 44 ; xxxv. 

al>8. 26. 
—, iSan Uomingo, xxxiii. abs. 23. 
— , Tyrol, xxxi. abs. 38. 
— , United States, xxxiii. abs. 61. 

, whopper lode, Colorado, xxxi. abs. 41. 

— and diamonds, South Africa, xxxviL 

al>8. 7. 



(ioRCEix, Pbof. H., quoted, xxxiii aba. 

29 ; xxxiv. abs. 38, 45. 
OoRDON, H. A., quoted, xxxv. abs. 59. 
(jORDon, — , model pump, vi. 21. 
Gordon collierj-, xv. 235. 
Gosforth collier}', xv. 228, 249. 
— , winning of high main coal, xxxviii. 

189-203; plate xxiv. 



other mines, Corca, xxxviiL abs. ! (ioshen. Nova Scotia, xxvi. 76. 



21. 
Gold-bearing gravels, California, xxxv. 

abs. 41. 
niispickel veins, Marmora, Ontario, 

xxxi. 41. 
(iold Coast, geology, xxxiii. abs. 19. 
district of Tauem Alps, xxxi. abs. 

38. 
— districts, Transvaal, xxx\iii. abs. 2. 
Gold-ex traction by calcium chloride. 

xxxviL abs. 60. 
Gold-fields, De Kaap valley, xxxviii. 

171-175; plates ix.-x. 

^ Mysore, xxxiii. abs. 32. 

^ Nova Scotia, xxxi. 151-172; 

plates xxii-xxviii. 

Venezuela, Caratal, xxxiv. abs. 46. 

Gold-Wes, xxiv. 245, 247-248. 
Gold-mines, Spain, (iuadalajara, xxxiv. 

abs. 31. 

Gold-mining, xiii. 190, 191, 192, 193. 

__^ Corea, xxxviii. abs. 21-22. 

'j Transylvania, xxxv. 81-95; plate 

ix. ; abs. 58 ; xxxviii. abs. 10-11. 

companies, xxxi. 163. 

Oold nuggets and placer deposits, for- 
mation, xxxi. abs. 42. 

production. Nova Scotia, tables, xxxi. 

171, 172. 
__ — , South Africa, xxxvii. abs. 7. 
* West Borneo, xxxiii. abs. 18. 

— quartz, annual production, CJreat 
Britain, xxi. 187, 197. 

— washing, xxxv. 82. 

Golden quarry. South Africa, xxxviii. 172. 

Treasure coal-mine, xxxv. 187. 

Valley, xxvii. 93, 95; section, 97. 

Goldmire limestone, analysis, xxxi. 217. 
Goldscope mines, xxxiv. 121-123. 
GoLioHTLY, Wm., quoted, xxxiv. 113. 
Gondwana system, xxxviii. 78 et seq. 
Gonesse coal-field, xxxiii. abs. 28. 
Goniometer, xxviii. 41. 
GoNOT, -, quoted, iv. 292-293. 
GoNZALKZ, Wkn., quoted, xxxiv. abs. 36. 
GooDKKLLOW, G. K. , quoted, xxxvi. abs. 

44. 
Goodman, Alf., tnechanical stoking ^ xviii. 

47.48, 49. 
Goodwin, Jos., quoted, xvi. 47. 
GooLDEN & Company, W. T., quoted i 

xxxviii. 33. ^ ^ .. ^ u a 

Goole, Aire and Calder canal bridge, , 

xxii. 71. . , ., .. «.> 

— , N.K.R. swing bridge near, xxu. bS, 

04-66 ; plate xv. 



GossELET, Prof. — , French Northern 

coai-JiM, xxvii. 250-252. 
— , quoted, xxvii. 143, 149. 
Gosson-Lagasse mine, xxvii. 184. 
(iothite, xxviii. 136 ; section, 155. 
Gottessegen colliery. Upper Silesia, iron 

supports, xxxvii. 140. 

— » — — » wire-rope waggon-wav, 

xxxvii. abs. 19-20. 
GoTTiNG, A., quoted, xxx\'ii. abs. 10; 

xxx\'iii. abs. 64. 
Gouley mine, Germany, ventilation, 

xxxiv. 288-289. 
GouLicHAMBAROFF, S., quoted, xxxiv. 

abs. 70. 
GouRY, A., quoted, xxxiv. abs. 71. 
Govan colliery, compressed-air system 

and machinery, v. 114-116; xxi. 203. 
Government boreholes, xx\'ii. 37-38, 40. 

— grants iv. 25; vL 203; vii. 182-183; 
viii. 21 ; ix. 86, 89 ; xvu. 99, 102. 

— inspection, xxv. 8. 
of boilers, xxix. 27-28, 88, et seq. 

— mines, xxvii. 36-37. 

— mining grants, xxvii. 40. 
Governors, in anemometry, comparison 

of, X. 217-220 ; diagram, facing, 219. 
Gow, J., quoted, xxxv. abs. 59. 
Gowrie colliery, xix. 146, 147, 159. 
mines. Cow Bay, Cape Breton, xxiv. 

205-206 ; xx\± 55-62 ; plate vu. 
Grabill, L. R. , quoted, xxxiii. abs. 62. 
Gradenberg works, electric light, xxxiii. 

abs. 96. 
Gradients, iv. 92, ix. 61. 
Grading boxes, Rittinger, xxix. 163-164, 

and plate xxvii. 
Graefe, ~, quoted, xxxii. abs. 57. 
Graff, L., quoted, xxxvii. abs. 44. 
Graham, Bart., Sir Jas., quoted, \Tii. 

141, 143. ^ 

Graham, Thos., quoted, xv. 165. 
Graillot, — , quoted, xxxii. abs. 13, 

xxxiii. abs. 82. 
Grain warehouse, explosion, xxxvii. abs. 

Gramme alternating-current, xxxiv. 18; 
plate V. 

— machine, xxvii. 184; xxxiv. 8-10; 

plate i. 
Grand'Combe, xxxv. abs. 31. 

, coal, v. 39-41. 

Grand' Eury, C, quoted, xxxiii. abs. 19; 

xxxiv. abs. 16, 24. 
Grand Hornu, natural pits, xxiii. 71-74 ; 

sections and plans, 80, 96 
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Grand Junction railway, ix. 58. 

— — waterworks, pumping, xvi. 136. 

— lease, xv. 184-185. 
coal-seam, xxxvii. 7. 

— Trunk railway, viii. 78. 
Grai^didieb and Rue process for puri- 
fying coke, xxii. 12-13. 

Grange colliery, chair sleepers, xvii. 32. 

, section, xiii. 77. 

. ventilation experiments, vi. 228- 

234; vii. 73, 112-113, 145. 
Grange Iron Co. , safety-hook, xxix. 208 ; 

plate xxxix.; 213, 215-216. 
rJranites, xxx. 122, 126. 
Granitic rocks, xxxi. 152-153, 160. 
Grant, J. H., Daltonganj coal-field, 

xxxii. 149-154. 
— , presents East Indian coal, xix. 40. 
Grant and White safety-cage, xix. 

app. i. 11. 
Grants for passes, xvii. 99. 
Granville, Lord quoted, v. 227-228. 
Grao Mogor, diamond deposits, xxxiv. 

abs. 45. 
Graphite-deposits, Peunsylvauia, xxxi. 

abs. 43. 

— production, xxxiv. 120. 
Grasissa, coal-seam, section, xxxi. 195. 
Grasuchan, coal-seam, section, xxxi. 195. 
Grate coal, xiii. 28, 33. 

— for poor fuels, xxxvii. abs. 68-69. 
Gbatbau, E., letter from, xiii. 92. 
Gravel Hill mines, xxvii. 133, 136 ; 

section, 137. 
Gravel-ore, xxviii. 117. 
Gray, Jno. McFarlane, quoted, xxvi. 

93 ; xxix. 181. 
Grays, ii. 254. 
Grease applied to bare axle, system of 

lubrication, xxv. 216, 217-219; plates 

Ix. -Ixiii. 
Grease on safety-lamp gauze, effects, 

xvii. 5. 
Greasing of pit tubs, xxxi. abs. 37. 
Great Bras d'Or, xix. 156, 157. 
-- Britain, coal produced, 1852, vi. 66. 

— coal-measure fault, xxviii. 141. 

— Fallowfield vein, xxvii. 18. 

— fault, Annstead, xxxiii. 69-80. 
, Bristol coal-field, xxvii. 88. 

— Fenton colliery, gas fired by spark, 
xxxiii. 6. 

— limestone, xi. 104, 116; xiii. 186; 
xiv. 9, 10, 12 ; xxiv. 74, 80, 82, 83 ; 
xxiv. 134 et seq. ; section, 150; xxv. 
47, 48, 53 ; xxvii. 16-18, 85, 299 ; xxx. 
123; xxxiii. 70, 74, 75; xxxiv. 130; 
section, 136 ; xxxvii. 12. 

— north and south fault, xxxi. 221. 

— northern coal-field, x. 41-82 ; map 
facing 41. 

, boundaries, ii. 105-106; map 

facing 102. 

— NorSi of England railway, xv. 238. 

— Pennine fault, xi. 103, 137. 



Great Permian fault, plan, xi. 75 ; 
sections, 76. 

— Raniganj coal-field, xxx. 3, 4. 

— Retallack mine, xxvii. 137; section, 
plate xvi. 

— Southern railway,iv.91-94,95; map 106. 

— vein, Bristol coal-field, xxvii. 92, 97. 

— whin sill, ix. 192-194, 196, 197, 211- 
213; xi. 105, 116, 129; xiii, 186, 189; 
xix. 95, 102-104, 109-110; xxiv. 139, 
140, 145-149; xxv. 47, 49, 50 et seq. ; 
xxvi. 122 ; sections, 124 et seq. ; xxvii. 
17 ; sections, 79 ; xxviii. 5. 

— Whittington coal, xxxvii. 12. 

, section, xxiv. 140. 

Greatham, March House boring, xxxviii. 

25. 
Greaves, J. 0. , quoted, xix. app. i. 7. 
Greece, mining industry, xxxv. abs. 8. 
Greeks, coal known to, xii. 164. 
Green, — , quoted, iii. app. 2. 
Green, Prof. A. H., Silkstone and 

Barnsley coal-seams, xxv. 13-19, 21. 
Green, G., coke-ovens, ix. 50. 
— , Institute library , xv. 77. 
— , longivcUl working, xvi. 42. 
— , mules in pits, xxxii. 154, 156. 
— , prevention of boiler accidents, xxx. 82. 
— , record of borings and colliery plans, 

xvi. 5, 6. 
— , specimens from Pictou, Nova Scotia, 

xvi. 3. 
— , wa^h of Durham coal-field, xiv. 5, 6. 
Green, jun., Wm., Am^^rican coal and 

oil regions, xxv. 168. 
— , anthracite coal regions of North 

America, xiii. 9, 25-40. 
— , chronicles and records of northern 

coal trade, xv. 175-281 ; xvi. 5, 6. 
— , enlargement of sphere and objects of 

Mining Institute, xii. 35-39. 
— , gi ology of northern coal-field, xiii. 46. 
— , inconvenience of varying weights and 

measures in the northern coal-field, 

xix. 177-186. 
— , origin and formation of coal, xi. 163- 

175 ; xii. 31. 

— , Pennsylvanian anthracite-region, xiii. 
157, 163, 165, 202. 

-, quoted, xi. 212, 226 ; xii. 42. 
— , raiing of coal-mines, xiv. 92. 
— , loa^h in Durham, xiii. 160, 202. 
— , weights and measures used in coal 

trade, xix. 177-186. 
Green Close ironstone, x. 120. 
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83-84. 
Babkness, Prof., quoted, xxviiL 137- 

138, 148. 
Harle, Wm., increased eponomy in coke, 

manufactured by mechanical means, 

xxA'ii. 127-128 ; plates xi.-xiv. 
Harlech, xxxvi. 103, 105, 106 ; sections, 

118. 

— mine, xxxvi. 107-108, 112, 113, 115. 
Harm ANT, £., quoted, xxx v. abs. 47. 
Harmby limestone, xxi. 266, 268. 
Harmegnies - Mueseleb safety - lamp, 

xix. 126-127; plate xvii. 

Hames shipping basin and wharf, xxvii. 
274-275. 

Harpen Bergbau colliery, Coppee coke- 
ovens, xxiL 96. 

Harper, J. P., safety -cage, xvi 106, 
113-116, 127. 

Harraton colliery, explosion, tIL 31. 

, Ormerod safety-hook, xx. 81. 

, tail-rope system, xviL app. L 32-40 ; 

plates vi.-vii. 

Harrington, xxxiv. 132, 133, 134. 

— collieries, viii. 150 ; xxxii. 327, 356 ; 
xxxiii. 121, 126, 148; xxxiv. 106, 107, 
110, 132. 

— ironstone, xxxiv. 91. 

Harris, Messrs., quoted, xxiiL 179 et 

seq. 
Habrisburg Intelligsnceb, quoted, 

iv. 131. 
Harrison, Joseph and John, quoted, 

iii. app. 7. 
Harrison, Thomas E., death of, xxxviL 

lo2-133. 

— , quoted, xxii. 64 ; xxix. 184. 
Hailrison, W. S., quoted, xxxilL 167, 

Hakrison and Co., quoted, x. 44. 
Harrison cast-iron boiler, xvL 30, 35- 

40, 43 ; plates vi.-viii. 
Harrison coal-cutting machine, xiv. 

105, 123, 126, 128. 
Harrogate, water, v. 168. 
Hartbushes colliery, sinking, xi. 16-17. 
Harthope, haematite -vein, xxx. 125. 
Hartlepool, cement works, boring, xxxviii. 

25. 
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Hartlepool, dock and harbour, xv. 235. 

— , docks and railway, x. 54-55. 

— , section, v. 195. 

Hartlepools, ii. 116-117. 

— , water-supply, xxx. 263 et seq. 

Hartley, — , quoted, xxiii. 63. 

Hartley, £d., presentation of "books, 

xix. 91. 
Hartley, new colliery, plant, xxxvi. 203. 
— , old and new pits, viii. 24, 25. ' 

— coal, gases produced, xxxi. 191-192. 

— colliery, iiL 12 ; xiii. 96; section, 209 ; 
XV. 209, 255. 

, accident, xi. 100, 143-157 ; xii. 

3-15, 181, 201. 
, low main seam, viiL 25. 

— district, seams, xxxvii. 7. 

— main coal, Keyham experiments, xiv. 
plates xi., xii., xv.-xxx., liii., liv. 

Harton colliery, x. 48-49 ; xv. 242, 249. 
, coal-dust, experiments, xxviii.; 

90-92, 96. 

, Guibal fan, xxvii. 105-107. 

, inflammable gas. xi. 14-15. 

, lightning, xxx. 37, 42-43, 44. 

, plant, xxxvi. il08. 

, pressure of gas in coal, xxx. 212- 

221, 223 et seq,, 252-266; plates xxxix., 

xliii., xliv. ; xxxii. 127, 128. 

, section, xxx. 210-212. 

, sinking, xi. 14. 

, slip dyke, v. 151, 154. 

— --, water-feeders, v. 151 ; xii. 23, 24. 
Hartop, — , duration of Northern coed' 

fieldi iii' 9> 10. 
Hartop, W., quoted, xi. 89. 
Hart coal-field. New Zealand, xxxiv. 

abs. 34. 
Hartt, Prof., quoted, xxxi. 155. 
Harvey, — , cudvantagea of mechanical 

ventUatimif xix. 236. , 
Harvey and Co., Hayle, quoted, xxi. 

59, 154. 
Harvey coal, ii. 143, 216. 

— coal-seam, iii. 8, xiii. 42, 46 ; xxxvii. 6. 

, explosion in, xxxiii. abs. 38. 

, faults, Redheugh, xxx viii. 49 et 

seq. ; plates ii.-iii. 

, good for coking, viii. 112. 

, longwall working, XXV. 251 e^ seq. 

, sections, xiii. 72, 77, 209. 

Harwich boring, xxiii. 186. 

Barz, coal-bearing beds, xxxiii. abs. 17. 

— , geology, abs. xxxiii. 109. 

— ,Kammelsbergmit)e, xxxviii. 66; abs. 38. 

— lead mines, iron supports, xxxvii. 136. 

— ventilators, iii. 112, 327, 336. 
Harze, Em. (E. Haveu), quoted, xxxv. 

abs. 4 ; xxxvi. abs. 30. 

Hasslacher, a., quoted, xxxi. abs. 36, 
xxxii. abs. 22, 75, xxxiii. abs. 40, 74. 

Hastings Hartley coal, Keyham experi- 
ments, xiv. 60 et seq. ; plates xxxiii., 
xxxvii. -xxxix., xii. -xliv., xlvL, Ix.-lxi., 
Ixv., Ixvii. 



Haswell coal, xiii. 220. 

— mechanical coal-getter, xxxiii. 37-69 ; 
plate i. 

Haswell Coal Co., xv. 239. 
— , quoted, iii. app. 2, 9. 
Haswell colliery, xv. 235 ; xxv. 6. 

— — , cinder-coal, analyses, iii. 21, 23 ; 
xii. 200 ; xiii. 220. 

, damaged shafts, xii. 25. 

, experiments on engine planes, v. 

68-71, 103. 

, fire-damp, xvii. 109. 

, horses, xxxii. 107. 

— — , issue of gas, i. 283. 
, plan, vii. 132. 

, self -registering gauge, xvii. 42. 

, ventilation, iii. 95, 96, 365-36t>. 

— — , — experiments, iv. 15-17 ; vii. 
131-132, 145, 197. 

— — , — of brokens, xxxi. 16 ; plate 

• • • • 

111. 

— winning, v. 57. 
Hatchens, xxvii. 96. 

Hatchetine, mineral, i. 241 ; ii. 101 ; xiii. 

224-225. 

, Belgium, xxxiv. abs. 78. 

Hatchways, spontaneous combustion of 

coal near, xxv. llOe/seg., 178 e^ seq^. 
Haton de la Goupilliere, — , quoted, 

xxxii. abs. 28. 
Hauet, a., quoted, xxxiii. abs. 43. 
Haug, Dr. E., quoted, xxxv. abs. 30. 
Haulage, xix. 162 ; xxxii. 7-14, 364, 365 ; 

xxxiii. 159-160, abs. 43, 75, 85 ; xxxiv. 

71, 72, 76. 

— , Cleveland, underground, xvi. 92-94, 
95-100. 

— , coal, underground, xii. 191-193 ; xvL 

49-50, 53-56, 88-91; plates xu.-xiii.; 

xxxv. 190. 
— , cost, comparative, xxxiv. abs. 6. 
— , endless-chain system, Spain, xxxvii. 

81-85 ; plate xx. 
— , — rope, Cleveland, xxxi. 110-111; 

plates xiv. -XV. 
— , Exhibits, Newcastle 1887 exhibition, 

xxxvi. 87, 123, 218-221. 
— , experiments, iii. 239-318 ; v. 67 e^ seq^ 
— , iron -ore, xxxiii. 219-226. 
— , Mariemont, xxvii. 182. 
~, Pelton, xvi. 101-104, 117-124, 125-127 ; 

plates xxx. -xxxiv. 
— , report, tail-rope committee, xvii. app. 

i. 4-177. 
— , rope, xxix. 71-74 ; xxxv. abs. 47. 
— , — , methods, xxviii. 237-241, 243-246 ; 

plates xl.-xli. 
— , rope and chain, Saarbriicken, xxxii. 

abs. 65. 
— , South Wales, underground, xxiii. 

224. 
— , steam, x. 25-35, 37-39, ir)7-159. 
— , tail-rope, xv. 81-97, 143. 
— , underground, committee appointed, 

xxvii. 99. 
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Haulage, undersrouncl, compressed-air 
machinery, xxi. 73-82, 199 et seq. 
-, Warora, xxxviii. 123-124. 
— , wire rope, xxxviii. abs. 70. 

— gear, xxvii. 151, 154, 155, 158, 161. 

— ropes, xxvii. 55. 

— system, iv. 61. 

Hauling engines. Bridge pit, Wigan, 
dimensions, xvii. app. i. 119. 

'— ^-, Brynddu, dimensions, xvii. app. i. 
142. 

, Cinder Hill, x. 157-159. 

, , dimensions, xvii. app. i. 

114. 

— — , Clifton Hall, dimensions, xvii. 
app. L 90. 

, economy of, x. 37-39. 

, Eston mines, dimensions, xvii. 

app. i. 112. 
, Gannow, dimensions, xvii. app. i, 

72-73. 
, Hapton Valley, dimensions, xvii. 

app. i. 57, 66-67. 
, Harraton, dimensions, xvii. app. i. 

32-33. 
, Heath pit, West Bromwich, x. 32- 

35. 
, Meadow pit, Wigan, dimensions, 

xvii. app. i. 135. 
, Murton, dimensions, xvii. app. i. 

41-42. 

— — , Newsham, dimensions, xvii. 
app. i. 108. 

, North Hetton, dimensions, xvii. 

app. i. 7. 

, Pelton, xvi. 118 ; plate xxx. 

, Rowley, dimensions, xvii. app. i. 

77, 83. 

, Seaham, dimensions, xvii. app. i. 13. 

, Seaton Delaval, dimensions, xvii. 

app. i. 23-24. 
, Shireoaks, dimensions, xvii. app. i. 

96. 
Haume, xxxi. 212, 233-235. 
— , limestone, analysis, xxxi. 217. 
Haunchwood colliery, section, xxxiii. 

162. 
Haupt, Prof. L. M , quoted, xxxv. abs. 

10, xxxviii. abs. 21. 
Haupt, Theo., quoted, xxxiv. abs. 52. 
Hausmannite, xxviii. 136 ; section, 155. 
Hausse, R., quoted, xxxii. abs. 18. 
Haut Banc coal-seam, xxvii. 149. 
Waveluy pit, Anzin, xxvii. 176, 271-272. 
Haverton Hill, borings near, xxxviii. 25. 
Haveu, E. (E. Harz6), quoted, xxxvi. 

abs. 30. 
Hawkesbury colliery, section, xxxiii. 162. 
Hawkesley, — , quoted, iii. 212 et seq., 

330. 
Hawkhill quarry, section, xiii. 175, 176. 
Hawkins, Dr. — , quoted, v. 229. 
Hawks and Co., quoted, v. 50. 
Hawkshaw, Sir John, quoted, xxii. 65. 
Hawkshead, smithy, xxxiv. 86. 



Ha WK8LEY, Wild and Co. , boilers, xxx. 

75. 
— , quoted, xxix 92. 
Haw lehope coal-pits, section, xi. 113. 
Hawu colliery, section, x. 195. 
Hawnby, vi. 188. 
Hawthorn, — , strength of wraught-iron 

in compreMmoiiy xxix. 186. 
HA^^-THORN, Thomas, quoted, xxiv. 124. 
Hay for horses, xxxii. 78-80, 111-112, 

161 e^ Meq. 
Ha YE.S, Robert, Stephenson hegtientj ix. 53. 
Hayhole, ii. 125. 

Hayshaw moor, lead found, xviii. 171. 
Hazard colliery, Belgium, xxvii. 184. 
Head, — , quoted, xxix. 92. 
Hkad, J., Cornish and other pumping- 

engines J xix. 221. 
— , quoted, xviii. Ill, 112; xx. 57, 62. 
Headings in collieries, xxxiii. 159. 
Headlam, Dr., quoted, ix. 229-230 ; 

xxxviii. 198. 
Headways, Dipton, ix. 21-23. 
— , Killingworth, ix. 25. 
— , Seaton Bum, ix. 27. 

, Shildon Lodge colliery, viii. 94. 
— , Woodifield colliery, viii. 89 et seq. 
Heap burning, coal, viiL 112, 113. 
Heapstead, xxvii. 56. 
Heard, jun., John, quoted, xxxvi. 

abs. 20. 
Heat, eflfejts on iron -wire, viii. 179-180, 

181-184. 

— , wire-ropes, viii. 14 6< seq. 

— , rate of increase below surface, iv. 204. 

— in steam at various pressures, xxxvi. 
142. 

— motors, xxxv. 235. 

— of combustion, xxxvi. 139. 
of coal, xxxvi. abs. 26. 

Heath pits, West Bromwich, plan and 
section of workings, facing, x. H2, 35 ; 
section of thick coal, facing, x. 184. 

Heathcote, Capt., quoted, xxv. 137. 

Heating by furnace gases, xxxiv. abs. 12. 

— efficiency of coal and coke compared, 
vui. 124-126. 

— of electric wires, xxxiv. 44. 

— power of coal and gas, xxiii. 51, 65, 61 
et seq. 

round and small coal, v. 10-11. 

— values, iv. 284. 

Heaviside, a. W., lightning in pits j xxx. 
43-44. 

— , , Thomley colliery, xxxvi. 48. 

Hebbum, boring at, i. 283. 

— colliery, ii. 278 ; xv. 213, 224 ; xxii. 
131, 136. 

, Cornish pumping-engine, xix. 203- 

205 ; plates xl.-xli. ; xxi. 65. 

, draining off fire-damp, i. 283-286. 

, gas, xii. 24. 

, irruption of gas, ii. 12. 

— fell seam, xxxvii. 6. 
Heckbarley, section, xxxiv. 137. 
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Hegeels, Matth., experiments with cocU- 

dmtf xxxiv. 304, 307. 
— , locks /or safety -lamps, xxxvi. 64. 
— , longwall working , East Hetton colliery y 

xxvi. 68. 
— , mechanical effects of bloum-out shots on 

ventilation, xxvi. 106. 
— , quoted, xxxi. 66. 
— , Swan improved electric safety -lam •, 

xxxvi. 57. 
Heckels, Richd. , boring against water in 

coal-mines, xix. 176. 
— , Dollish safety-gauge, xvii. 30. 
— , Hetton colliery explosion, ix. 125-126. 
— , paradoxes in ventilation, xiii. 7 et seq, 
— , quoted, xxiii. 40. 
— , underground surveying, xx. 47. 
— , upcast shafts and their heated air- 
currents, xiii. 53-56. 
— , ventUaZion of underground boilers, 

xiii. 4, 5. 
Hectob, Sib Jas., quoted, xxxiii. abs. 

50; XXXV. 175-177, 180, 182-185, 191, 

198, 202, 204. 
Hedlet, Edw. , Nova Scotian iron-mines 

and ironworks, xiv. 15-25. 
— , quoted, viii. 197. 
Hedley, John, miner's dial, xx. 25. 
— , mines and mining in North Stafford- 
shire coal-field, u. 235-248. 
— , quoted, ix. 91, 169 ; xix. 55 ; xxix. 

201, 215. 
Hedley, Osbald, quoted, v. 7. 
Hedley, S. H., Fleuss apparatus for 

hreaZhing in noxious gases, xxxi. 202- 

203. 
Hedley, Thos. F., valuation of mines 

for purposes of local taxation, xxiii. 

117-130, 131 et seq., 137-141. 
Hedley, William, Wylam, locomotive, 

viii. 48, 50, 51 ; xxxvi. 133, 134. 
— , quoted, xv. 221. 
Hedley, W. H., artificial stone, xxiii. 

159. 
— , correlation of coal-seams of northern 

England, xxxvii. 125-126. 
— , counterbalancing winding -engines, xxv. 

209. 
— , CuTnberland coal-field, xxxii. 357. 
— , gOjS in metalliferous mines, xxxviii. 

70-71. 

— , intrusion of the whin sill, xxvii. 82. 
— , limestones in Northumberland, xxv. 

56. 
— , machines worked by compressed air, 

xxii. 78, 79. 
— , mining in mountain limestone, xix. 

105, 109-111. 
— , presidential address, G. C. Greemvell, 

XXX. 271. 
— , Beumaiix method of cleaning coal, 

xxvi. 141-142. 
— , RovUedge- Johnson safety -lamp, xxxiv. 

189. 
— , signals on engine-planes, xxiv. 167. 



Hedley, W. H., systems of working 

main coal at Moira, xxxii. 221. 
— , use of iron supports in main roads of 

mines, xxxvii. 142-143. 
— , valuation of mines, xxiii. 132-133, 150- 

151, 154, 155-156 et seq. 
— , variations in faulting of coal, xxxviii. 

55, 56. 
— , waler as motive-power, xxviii. 180. 
Height of flame-cap in Pieler spirit- 
lamp, xxxviiL 179-181 ; plates V. -viii. 
Heiligenwald coal-seam, section, xxviii. 

57. 
Heinitz colliery, xxvii. 188 ; xxviii. 62- 

54 ; sections, 61-62, 66. 
Heinbich, O. J., quoted, xxxi. abs. 12. 
Heinrich coal-seam, xxvii. 186 ; sections, 

xxviii. 59, 65. 
Heinrich Gustav colliery, Dortmund, 

xxvii. 198. 
Hellhoffite, xxxvi. abs. 27 ; xxxvii. abs. 

45, 49-50. 
Helson, Cbybiaque, quoted, xxxviii. 

abs. 24. 
Hematite, xiv. 18, 19 ; xxiv. 246, 247 ; 

xxv. 82-83, 86-87 ; xxxi. 47. 
—, analyses, xxviii. 122, 124, 132, 133,137. 
— , — , Muirkirk, v. 10. 

— deposits, Fumess, xxxi. 211-238 ; 
plates xxxvii. -1. ; xxxiii. 121. 

, West Cumberland, xxviii. 109- 

154, 219-234; plates xviii. -xxxiii., 
xxxix. ; XXX. 27-30, 113-118. 

— mines, explosions, xxxviii. 70-71. 
Hemingfield pits, Elsecar colliery, venti- 

lating-fan, xi. 89-98. 
Henaut anemometer, x. 208, 238-239 ; 

drawings, facing, 238. 
Hendebson, — , quoted, iii. app. 8 ; yj. 

23. 
Hendebson, C. Handfobd, quoted, xxiv. 

abs. 24. 
Hendebson, Fanny, quoted, viii. 37. 
Hendebson, Jas., quoted, xxxi. 33. 
Hendebson mechanical stoker, xxxviii. 

224, 225. 

— steel, xxxvii. abs. 65-66. 

Hendre colliery, xxv. 100 ; section, 100. 
Hendrecerrig, xxxvi. Ill, 112, 113, 116. 
Henbich, Cabl, quoted, xxxviii. abs. 56. 
Henbotte, J., quoted, xxxvii. abs. 51. 
Henshaw, Albebt, quoted, xxx. 24. 
Hen WOOD, Joby, quoted, xxxi. 62, 67, 

70. 
Heniy pit, Broughton Moor, section, 

xxxii. 330. 

, Whitehaven, xxxiv. 113-114. 

, Workington, section, xxxii. 327- 

328. 
Heppel, — , xxi. 43. 
Heppell, Thos., coke-ovens, xxii 19. 
— , Cranston pneumatic rock-drill, xxix. 

221-225 ; plates xliv.-xlv. 
Heppell, W., quoted, xxvii. 103. 
Hepple, Geo., quoted, v. 145. 
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Hebapath, Wm., analysis, white coal, 

iv. 191-192. 
Hebbst, — , quoted, xxxviii. abs. 9. 
Herchenbach coal-seam, section, xxviii. 

65. 
Hercules dyke, xxviii. 22. 
Hericabt de Thuby, L. E. F., quoted, 

xxxviii. 65. 
Hebing, Rudolph, quoted, xxxii. abs. 

83. 
Herringschmidt nickel extraction pro- 
cess, xxxv. abs. 39-40. 
Herrington colliery, plant, xxxvi. 215. 
Hebschel, Pbof. a. S., Archer and Roh- 

son H rayer, xxxvi. 101. 
— , Bianchet Myntttn o/ravdng coai, xxiii. 

91-92. 
— , coal-gcut as a lieat-prodtivtr, xxiii. 62. 
— , danger of sparks from prickers and 

sttinmers, xxxiii. 6-7. 
— , detection of injlaminaUe gas in small 

quantities J xxvi. 136-137. 
— , yases, xxvii. 65-67, 70, 290 

et seq. 
— , Douglas safety -lamp ^ xxxv. 67. 
— , exjjerim^nts imth coal-dust, xxviii. 

102 ; xxxiv. 301. 
— , Fowler hydraulic yyiwling-gear, xxiii. 

36-38. 
— , gases occluded in coal, xxii 28-29, 

129-133. 
— , hand-gear for starting and reversing 

winding -engines^ xxvi. 145-146, 149. 
— , improved form of seismoscope, xxxvii. 

101-1 il and plate xxi. 
— , inclination of boreholes, xxxix. 70. 
— , lightning in pit, Tanfeld Moor^ xxx. 

37-40 et seq. 
— f — , West Thomley colliery, 

xxxiii. 88-89. 
— , machines worked by compressed air, 

xxu. 21-22, 30-34, 35, 75-77 et seq. 
- , mechanical effects of blown-out shots on 

ventUation, xxvi. 102-103 etseq. 
-- , observations "t Seaham colliery during 

sealing up of Maudlin seam, xxxii. 312- 

313. 
— , pressure of gas in solid coal, xxx. 2.^8- 

259 xxxii. 317. 
— , quoted, xxx. 155, 158-159 ; xxxi. 69 ; 

xxxv. 231. 
— , rapid determination of specific grari- 

ties, xxxvi. 97-98. 
— , safety -lamps and shot -firing, xxiv. 

171-172. 
— , securite, xxxvi. 84-85. 
— , shrinkage of paper, xxxv. 46. 
— , spcnitaneous combustion of coal, xxv. 

128-129. 
— , statical and dynamical pressure in 

lifting sets, xxi. 97-99 et seq. 
— , Swan electric safety -lamp, xxxi. 119; 

xxxv. 58. 
— , — improved electric 8afety-lamp,xxx\i. 

58. 



Hebschel, Pbof. A. S., trarumiissiaii of 
power by stnam, xxxv. 162 et seq. 

- , ventilating fans, xxvii. 116. 

— , ventilation of mines, xxvi. 181-184. 

- , ivinding -engine with self-acting variable 
exjtan^ion, xxvi. 114, 115. 

Hesket Newmarket, xxxiv. 130, 131. 
Hesse, Dr., quoted, xxxii. abs. 41. 
Hesse, coal production, xxxii. abs. 74. 
Hester pit, Hartley, accident, xL 143- 

157 ; sections, facing 143 ; plans of 

workings, facing 151, 153. 
Hetchester, xxx. 1*23. 
Hethebington, Messbs., quoted, xvi 

35 et seq. 
Hett dyke, ii. 110-112. 
Hetton, Northumberland, ninety fathom 

dyke, ix. 192, 196. 
Hetton Coal Company, quoted, iii 

app. 2. 
Hetton colliery, v. 56 ; x. 16, 20-21 ; xiL 

186. 

-, boilers, xi. 208. 

, coal-cutting macliines, xiv. 105- 

118 ; xxii. 74, 75. 

, damaged shafts, vii. 25. 

, diagrams of ventilation, i. plates 

iv., vii. 
, evaporative power of boilers, xvi. 

98, 108. 

, experiments ou furnaces, ix. 131. 

, pressure of gas in coal, xxxii. 

127-128. 

, explosion, ix. 89-92, 93-129. 

, fire-damp, xv. 167. 

, fixed engines, iii 287-290, 294, 303. 

, haulage experiments, iii. 261-252, 

263-264, 284 ; xvii. app. i. 7. 

, method of working, vii. 59-60. 

, plan of boilers, furnaces, etc., 

facing, ix. 96. 

, workings, facing ix. 96. 

, pressure of gas in coal, xxx. 167- 

170, 223 et seq., 226 ; plates xxxix., xl. 

, railway, viiL 65 ; xv. 227. 

, Ransome soluble glass for tubbing, 

xi. 25. 

, roof, V. 19. 

, safety- lamp experiments, xvii. 1-3, 

5 et seq., 33-34, 37-40, 60-63 ; plates 

i.-ii. ; xxiii. 17 et seq. 
, steam haulage experiments, v. 98, 

108. 

, stone preservatives, xi. 2;'». 

, ventilation, iii. 94, 96, 136-137 ; ix. 

95 ; xii. 186, 188. 
, — , underground boilers, xii. 80, 

82-83. 
, — experiments, i. 94-96, 105, 106- 

114, 158-164; vii. 62 et seq., 196 et seq.; 

ix. 132 et seq. 
— safety-lamp, xvii. 63. 
Heusweiler, section, xxviii. 66. 
Hewitt, Abbaham, quoted, xxv. 140, 

150. 
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Heworth colliery, engine experiments, 

ix. 170. 
, evaporative power of boilers, v. 

106. 
, steam haulage experiments, v. 85- 

92, 106-107. 

— dyke, ii. 1 10 ; xxxviii. 66. 
Hewing of coal, cost, iv. 197-198, 199. 
Hexham, boring near, xxxi. 42, 46. 
— , New South Wales, vi. 46. 
Heyrowsky, E., quoted, xxxv. abs. 15. 
Heywood, — , quoted, xxxvi. 62. 
Hibemia colliery, Westphalia, sinking, 

xi. 15-16. 

— — , ventilation,, xii. 61-62, 76-77; 
diagram facing 51. 

Hick, G. W., patent coal-screen, xxi. 

296-298; plates xlviL-xlviii. 
Hicks, Prof. E. L., quoted, xxxv. abs. 

40. 
Hickson, J., quoted, xxxv. abs. 69. 
HiCKSON, J. S., quoted, xxxv. abs. 69. 
HiGGS, Sam., safety-lamp, xvii. 1, 37- 

39. 
High cap nick, section, xi. 138. 

— force, xxi. 263 ; section, 138. 

— Fumess, xxxi. 211. 

— haume, section, xxxi. 237. 

— level bridge, ^ ewcastle, viii 75 ; 
section, xiii. 82. 

— main coal-seam, ii. 272, 274 et seq.; 
ill. 8 ; V. 136 et seq. ; viii. 30, 102-103 ; 
xiv. 30; XV. 220, 224; xxxiu. 127; 
xxxvii. 6, 126. 

, drowned, i. 30 

, Hartley, xi. 144 €^ seq. 

, pillar working, ix. 20, 24, et 

seq, ; section, facing 24. 
, winning of, Gk)sforth colliery, 

xxxviiL 189-203 ; plate xxiv. 

— park. Moor Green collieries. Waddle 
ventilator, xix. 233, 234. 

High-pressure steam, xxiv. 110 e/ seq; 
258 et seq. 

— — water-wheel, Comstock, xxxviii. 
abs. 20. 

High price of ironwork, xxxvi. 134-136. 
HiGSON, Jacob, SUksUme and Bamsley 

cocU-seamSj xxv. 20. 
HiosoN, Peteb, direct-acting pumping 

and toinding -engines y xv. 3 1 . 
— , safety-cages, xv. 111. 
Hikurangi coal-seams, xxxv. 180. 
HiLGEB, E., quoted, xxxviii. abs. 3. 
Hill, Geo., quoted, L 'J 40 et seq. ; xxxviii. 

196, 197. 
Hillsboro', New Brunswick, xxiii. 168, 

169, 170 ; XXX. 66, 57, 65. 
Hilt, C, experiments with coal-dust at 

Neunkirchen, xxxiv. 199-221. 
— , quoted, xxxvi. abs. 28, 47 ; xxxvii. 

abs. 80. 
Himmelsfiirst mine, Freiberg, gas, 

xxxviiL 67. 
Hinde, Hodgson, quoted, xiiL 118. 



Hindley colliery, McGill disconnecting 
hook, xix. app. i. 17. 

— field colliery, rapid sinking, xxix. 
243-247 ; plates xlvii.-xlviii. 

Hindu labourers, xxx. 21. 

Hindustan, diamond-bearing pegmatite, 
xxxvi. abs. 37. 

HiRN, G. A., quoted, xxxvi. abs. 26. 

HiRSCH, — , quoted, xxxiii. abs. 45, 104 

Hirteler coal-seam, section, xxviii. 66. 

Hirwain, xxxi. 177. 

Hirzbach petroleum district, xxxiv. abs. 
67. 

Hirzweiler, sections, xxviii. 65. 

History and progress of French produc- 
tion of coal, VI. 5 1 -72. 

— of alum trade, xxxi. 66-57. 

anthracite mining, xxxi. 176. 

coal and coke, xii. 164-167. 

formation, xx. 146-146. 

mining, xv. 67, 68. 

German coal-mining, xxvii. 25-29. 

gold. Nova Scotia, xxxi. 151-152. 

iron manufacture, xiii. 118-124. 

metal mining, Britain, xiii. 190- 

195. 
mining in Cumberland and North 

Lancashire, xxxiv. 83-124. 

— — North of England coal trade, 
quoted, iv. 288. 

Saarbrlicken coal-field, xxviii. 9-10. 

San Pietro deposits, xxxiv. 1 55- 1 56. 

South Wales coal-tield, xxiii. 197- 

198. 

Transylvanian gold-minini?, xxxv. 

83-84. 

Warora coal-field, xxxviii. 84. 

Hitchcock, Prof. — , quoted, iii. 73. 

Hitches, xxii. 136. 

Hobb Hill, Cleveland, xxxv. 116 ; 

section, 115. 
Hobberlaw, Alnwick, iii. 24. 

— coal, xxxvii. 13, 19. 

— limestone, xxxvii. 19. 

, analysis, iii. 24. 

HocHSTRATE, H., quoted, xxxi. 246; 

abs. 11 ; xxxii. abs. 44. 
Hocking, J., quoted, xxx. 141. 
Hodbarrow, xxviii. 110, 114. 
Hodge seam, xxxvii 7. 
Hodges, A. D., quoted, xxxiv. abs. 39. 
HoDGiN, Fred., liffhtniiig, Kim'lesworth 

colliery, xxx. 130. 
HoDGKiNsoN, Prof. Eaton, quoted, 

xxix. 179 et seq. 
Hodgson, — , quoted, xxxvi. 168. 
Hodgson, Miss, quoted, xxviii. 124-126, 

139. 
Hodgson, Rev. — , quoted, viii. 46. 
HoDG.soN, Chas., quoted, xx. 4, 7. 
HoD(;soN wire tramway, xxxiii 220- 

222 ; elevation, 236. 
HoEPFNEK, Dr. C, quoted, xxxiv. abs. 

60. 
Hoerde, Copp(^e coke-ovens, xxii 96. 
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Hoffmann, C, quoted, xxvii. 237-^40. 
HoFMANN, Ad., quoted, xxxWL abs. 61. 
HoGDEN safety-brake, x. 91-92. 
HoUting arrangements, model, xxxviii. 

abs. 7-8. 
Holders for electric lamps, xxxiv. 55 ; 

plate X. 
Hole lane, section, xxN-ii. 97. 
Holers, hewers, x. 128. 
HoLtiATE, — , quoted, xxxvi. 113, 114. 
HoujiND, Dk. p. H., rf^moivi/ of dead 

}*odif^Ji, V. 262-264. 
HoLiJiND, Jno , quoted, xxxiv. abs. 29. 
HoUin coal, xxv. 99. 
Holly Close, ironstone, x. 120. 
HoUybush vein, xxN-ii. 92. 
HoLMAN, S., improved pump-valves, 

xvii. 90-91 ; plate \\i. 
Holmer coal-seam, xiii. 38. 
Holmes J. H. H., quoted, xxxvii. 9. 
Holmes colliery, gas-blower, nxSi. 106. 
Holt, -, quoted, xxiv. 118. 
Holt, Henry, Lundhill coHiery explosion. 

V. 248, 253. 
Holt and Bainbridge lubricator, xxv. 

221 ; plate Ixviii. 
Holwell, Leicester, iron-ore deposits, 

XXXV. 121-123; section, 145. 

— , — . , analysis, xxxv. 122. 

— , — , , output, xxxv. 123. 

Holy Island, limestone, analysis, iii. 24 ; 

xxxvii. 18. 
Holywell, Flintshire, xxv. 82, 87, 88. 

— colliery, \'iii. 26 

— Reins seam, xxxvii. 7. 
Holzwickede colliery, xxxii. abs. 63-64. 
Home Secretary, Mines Regulation Act, 

1872, xxiv. 39. 
Homebush colliery, New Zealand, xxxv. 

200 ; section, 200. 
Homer, Chas. J., direct-acting pumping 

and winding-engines, xv. 36, 38-39. 
Homersham, S. C, quoted, xiii. 18. 
Homestake, gold-vein, xxxiii. abs. 25. 
HoMFRAY, — , quoted, xxii. 7. 
Hone-Gay, Tonquin, coal-field, xxxvi. 

abs. 36. 
Honeycombed quartz, xxxviii. 173-174. 
Honeycrof t ironstone, x. 1 "0. 
Honeycrook works, xxxi. 207. 
Honorary membership, regulations, xxv. 

103, 141-142. 
Hood, Arch., safety -caAjt.% x. 95. 
Hood, Walker, quoted, xxxi. 149. 
Hook, detaching, Walker, xxiv. 35-37 ; 

plate xii. 
Hooks disconnecting, xix. app. i. 12-17 ; 

plates xiv -xvii. 
Hoonan province, xv. 70. 
Hooson, Wm., quoted, xxxviii. 67. 
Hooze, J. A., quoted, xxii. abs. 2 ; xxiii. 

abs. 13. 
Hop drying, xxxi. 185-186. 
Hope, Ralph, Hetton coUierii explosion, 

ix. 107. 



HoPKiNSON, — , quoted, xxxvL 62. 
Hopton, — , quoted, vL 153. 
Horizon of coals, xx. 142, 143. 

— — low main coal-seam, Durham, 
xxx\'iL 151-153; plates xxxvii-xl. 

Nova Scotian gypsum, xxx. 56-57. 

Horizontal-balance thermometer, xxxiv. 
142. 

— flues in coke-ovens, ix. 37-38, 45. 

— pendulum seismograph, xxxviL 61-64; 
plates xiii.-xvi. 

— pressure, xxxi. 156, 157. 

— retorts, mineral oil, xx. 177 el aeq. 

— rotative pumping-engines, xix. 213- 
214 ; plate xxx\'iiL 

— seams in boilers, xx. 59 et seq. 
Horloz k Tilleur, Li^ge, Goffint ventilator, 

xxx. 284-287. 
Horn coal-seam, section, xxviii. 64. 
Horner, C. J . , Orafton-Jones coal -getting 

mcLchinef xix. 243. 
Horse gins, xxxiv. 94, 96, 103. 
Horse-keepers in collieries, xxxii. 88-89. 
Horse-power required in coal-haulage, 

xvii. app. i. 175-176. 
Horses, xxviii. 119 ; xxxi. 158. 
— , Cinderhill, x. 157, 159. 

— in collieries, iii. 262-270. 

, feeding and management, xxxii. 

61-116, 154-174; plate xu. 
South Staffordshire mines, x. 31, 

37-38. 
Horsley Wood coal-seam, xxxviL 7. 
Horton, Nova Scotia, xxxi. 153. 
HosKOLD, H. D., quoted, xx. 23, 31, 87, 

93, 103. 
HosKYNS, — , death of, xxi. 83. 
Hostenbach colliery, section, xxviii. 

56. 
Hostmen, fellowship of, xv. 181, 186- 

188, 190-192, 194, 198, 199. 
Hot rolled iron, viii. 14. 
Hot water locomotives, xxxiii. abs. 

45. 
H6tel Louise, for miners, xxvii. 184. 
Hotham Street, Liverpool, waterworks 

engine, xxi. 133-134, 139 et seq, 
Hottinguer pit, Epinac, Blanchet system 

of raising coals, xxiii. 82-87; plate 

xxvi. 
Houghall colliery, xv. 239. 
Houghton colliery, air- ways, xiii. II , 50. 

, plant, xxxvi. 216. 

, safety -cage, xvii. 114. 

, section, xxxvii; plate xl. 

Hours of meeting, iii. 235-236, 374. 

labour, xxii. 40, 41 ; xxiv. 161. 

House stove for anthracite, xxxi. 185; 

figures, xxxi. 195. 
Household coal, ii. 137-138, 145-155 ; xii. 

159-160, 163 ; xiii. 220. 

, northern coal-field, iii. 7-8. 

district, ii. 265-267, 272. 

— purposes, use of anthracite, xxxi. 
186-187. 
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Housing of North of England Mining 
Institute, i. 269; iii. 11, 47-48, 234; 
xvi. 41. 

specimens, v. 226. 

HovEY, Rev. H. C, quoted, xxxi. abs. 

7. 
How, Dr. H., quoted, xix. 1.34, 135, 158 ; 

xxvi. 72, 76, 78; xxvii. 220, 224; 

xxix. 56 ; xxx. 58, 60. 
Howard, W. F., Buxton ventilation 

register and detector, x. 133-135. 
— fjederation of minijtg iivititutes, xxxvi. 

198-199; xxxvii. 163. 
— , ten years* mineral statistics. United 

Kingdom, xxL 161-198. 
— , practice in underground surveying 

and advocacy of contoured mining 

plans, XX. 19-45, plate xxv. and tables 

i..v. ; 101, 104-105. 
— , quoted, xix. app. i. 8, 14. 
Howard boiler, xxix. 95 ; plate viii. 
Howat multitubular safety-lamp, xxix. 

155, and plate xxiv. 
Howdon pit, proposed pumping-engine, 

V. 139. 
Howell, — , geological survey, Tyne 

district y xiii. 215. 
Howgill collieries, xxxiv. 103, 104, 109. 
HowUte, analysis, xxx. 60. 
HowsE, R., anthracite, xiii. 157. 
— , boundary between millstone grit 

and mountain limestone, xiv. 43-45. 
— , classijlcatiwi of carboniferous rocks, 

xiv. 70, 71. 
— , coal-mining in China, xv. 1. 
— , drift in coal-measures, xiii. 158-160, 

166, 167. 
— , ga^es occluded in coal, xxii. 131. 
— , glaciation of Durham and Northum- 
berland, xiii. 169-185. 
— , Lincolnshire ironstone, xxiv 23-31. 
— , magnesian limestone, xiv. 29-32, 34. 
— , Middlesbro' salt, xiii. 93, 95-97. 
— , Minera firestone, xxiv. 155. 
— , Northumberland limestones, xxiv. 146- 

147, 149, 150. 
— , Pennsylvanian anthracite region, xiii. 

157, 163, 165. 
—, quoted, xii. 146, 207-208; xxii. 119; 

xxiv. 141 ; xxxiii. 165, 170. 
— , Russian coal-fields, xxiv. 151. 
— , vxish of Durham coal-field, xiv. 4, 5, 6. 
HoYLAND, Jno., Lundhill colliery explo- 
sion, V, 247. 
HoYLB, R., quoted, viii. 110. 
HozAK, Jos., quoted, xxxiii. abs. 94. 
Hub coal-seam, xix. 140-142, 159 ; xxiv. 

177, 182, 189, 196, 202. 

, section and analysis, xxvii. 215. 

HuBBiSHAW, Wm., Ltindhill colliery ex- 
plosion, V. 239. 
Hucklow Edffe vein, xxxviii. 60-61. 
Hucknall coliiery, scroll-drum, xxiii. 38. 
HuDDLESTON, W. H., quoted, xxxv. 160, 

151. 



Hudson, - -, apparatus for prevention of 

overunnding, xxix. 228, 229. 
Hudson river tunnel, xxxv. 228, 229 
Hudson's Bay territory, minerals, xxxv. 

abs. 51-52. 
Huelgoat and PouUaouen mines, xxxvii. 

abs. 7-8. 
Huelva, pyrites deposits, xxxvii. 27-51, 

and plates ii.-vii. 
HuciGiN smoke-consumer, xvii. 67. 
Hughes, — , quoted, xxxviii. 78 et seq.^ 

167. 
Hughes, — , tail-ropes, xv. 89. 
Hughes, Theodore W H., quoted, 

xxx. 3; xxxi. abs. 47, 48 ; xxxii. 149, 

152, 153, abs. 3 ; xxxiii. abs. 31 ; 

xxxiv. abs. 16. 
Hull, Dr. Edw., quoted, x. 161, 162; 

xxi. 30-31 ; xxviii. 16 ; xxxiii. 130, 144. 
Hull, hydraulic distribution of power, 

xxviu. 180. 
— , swing bridges, xxii. 63, 67. 
Hulton, coal-seams, xv. 1 4. 
Humble, Jos., inclination of boreholes, 

xxix. 191-192. 
Humble, Stephen, safety-hoohs, xxix. 

215 ei Htq., 206, 207, 231 ; plate 

xxxvii. 
Humboldt, Baron A. von, quoted, xii 

32 ; XV. 6, 45. 
Humboldt coal-seam, section, xxviii. 64. 
Humidity of air at North Shields, xxxiv. 

179. 
Humphrey Head, xxxi. 229, 230. 
Hundsriick, sketch map, xxviii. 10. 
Hungary, building atones, xxxiv. abs. 32. 
--- , coal, xxxiv. abs. 57. 
— , fire-clay, xxxiv. abs. 23. 
— , mines, gas, xxxviii. 67. 
— , mining in, xxxv. abs. 26-27. 
— , petroleum, xxxiv. abs. 64 ; xxxv. 

abs. 65. 
Hunger clay, xxxi. 224. 
HunsburyHill, xxxv. 137 ; section, 146. 
Hunt, Robert, mineral statistics, x. 71. 
— , quoted, iv. 30, 57, 67, 68, 301, 303 ; 

xi. 41 ; xxxi. 179 ; xxxviii. 35. 
— , spontaneous combustion of coal, xxv. 

184-186. 
— , testimonial, vii. 181. 
Hunt, Dr. T. Sterry, quoted, xxx. 61 ; 

xxxiii. abs. 65 ; xxxiv. abs. 23. 
Huntcliffe colliery, ventilating - fans, 

xxvi. 155 et seq. 
Hunter, Jas., survey of Flaggy Creek 

pit-heading, xxxviii. 13-16 ; plate i. 
Hunter, Jas. C, reception of visitors, 

xxxvi. 164. 
HuxSTER, Wm., quoted, i. 2. 
Hunter river collieries, vi. 31 ; map of 

district, 36 ; sections, 45. 
Hunter stone-dressing machine, xxvii. 16. 
Hunting, Chas., feeding and manage- 
ment of colliery horses, xxxii. 61-116, 

154-174 ; plate xii. 
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HuNTON, Louis, quoted, v. 177. 
Huuwick collicTy, xv. 262. 
HuRD, Fred., Hiird and Simpson coal- 
getting and air-compressing machinery, 

xxiii. 107-112; plates xxviii.-xxxii. 
Huronian series, xxiv. 239. 
Hurst, Thos. Grainoe, cement -walling, 

ix. 173. 
— , Httton safety-lamp experiments , xvii. 

33-34. 
— , peculiarities of Tyne Low Main seam, 

viu. 23-31, 97, 100, 107. 
—, quoted, viii. 186, 188-191, 194, 195; 

ix. 71. 
— , safety-ca^eHy viii. 7. 
Hury reservoir, reports, xxxiv. 255-262 ; 

plate xxxix. 
Husband pneumatic stamps, xxx. 138. 
Husk in various grains, weight, xxxii. 

72, 165. 
HussMANN drill, xxxi. aba. 26. 
HuTCHiNS, H., quoted, xxxvii. abs. 73. 
Hutchinson, Wm., quoted, xxxiv. 90, 

101, 103. 
Hutchinson apparatus for penetrating 

noxious atmospheres, ii. 42. 
Hutt, — , quoted, iii. app. 3. 
HuTTON, Capt. — , quoted, xxxv. 175, 

197, 208, 209. 
HuTTON, Dr. — , quoted, ix. 193, 212; 

X. 230, 238. 
Button coal-seam, ii 107, 111-112, 130- 

131, 148-149, 154, 165-166, 174-181 ; 

iii. 8, 21, 23, 34, 46 ; iv. 141 et seq. ; v. 

18, 20, 63, 64; section, 119; xiii. 71, 

73-79, 106, 107, 206, 208, 209, 212, 

219, 220, 223, 224 ; xiv. 28-30, 33 ; xv. 

224. 234-236, 238, 239 

, Browney colliery, xxviii. 106. 

, coals from, xx. 97. 

, gas in, Eppleton, xxx. 163, 174- 

191, 225 et neq. 
, , Hetton, xxx. 163, 169- 

170, 225 et seq. 
, pillar working, Dipton, ix. 18, 

20 et seq. 
HuTTON, W., collection of fossils, xxxii. 

179. 
— , — — — , report of sub-committee, 

XXV. 1. 

— , Fossil Flora, purchase, iii. 373 ; v. 64, 

162, 225; vui. 85, 173. 
Hutton Lowcross mines, v. 192-194. 
Hutton Rudby, lias, x. 201. 
HuxHAM, HoRT, joint committee on 

mechanical ventilators, xxxvii. 181, 

182 et seq. 



Hwch vein coal-seam, section, xxxi. 195. 
Hydraulic boring apparatus, Jefferson, 

xxix. 235-240 ; plate xlvi. ; xxx. 83- 

88. 

— brakes for winding - engines, xxxvii 
abs. 43-44. 

— coal-cutting machine, xiv. 83-89, 115 
et seq., 135 ; plate Ixxii. 

— coal-wedging machine, Grafton 
Jones, xix. 239-243 ; plates xliv.-xlvi 

— drill, Brandt, xxxvii. abs 34. 
, Cleveland, xxx viii. 36, 

, Lumpsey, xxxvi. 67-72, 121 ; plates 

ix.-xi. 

— engine, reciprocating, xxiiL 3 ; plate 
vii. 

— keps, xxxii. abs. 43. 

, Lens, xxvii. 278 ; plate xxxv. 

— limestone, xxv. 83, 88. 

— machinery, xviii. 179-180. 

, in connexion with swing-bridges, 

xxii. 64 et seq. 

— machines in silver-mines, xxxiiL abs. 
79. 

— pump, Sulzbach, xxvii. 189. 

— ram, Reumaux, xxxvi. abs. 16. 

— regulator for winding-engines, xxvi. 
111-113; plate xvi. 

— riveting machines xviii. 3-4, 12-18, 82- 
8t ; plates ii.-v. 

— steering gear, xxvi. 145-146. 

— testing of ropes and sockets, xxxi. 
abs. 20-21. 

- transmission of power, xxxi. abs. 
27. 

— winding gear. Fowler, xxiii. 29-41 ; 
plates XI. -xiv. 

Hydrocarbons evolved from coal, xxvi. 
35 et seq. 

Hydrochloric acid, coke washed with, 
xxii. 1 2. 

Hydro - electric machine. Lord Arm- 
strong, xxxii. 199, 217, 220; plate 
xxix. 

Hydrogen, formation in boilers, xi. 46 
et seq. 

— sulphide in mines, xxxviii. 64-67. 
Hygrometric condition of atmosphere, 

xxxv. abs. 46. 

— observations at North Shields, xxxiv. 
179. 

Hygroscopical testing of coke, xxii. 103. 
Hynd, H. Y., quoted, xxxi. 160. 
Hynd, Prof., quoted, xxiv. 179, 181, 

183 ; xxxi. 153, 155. 
Hypozoic period, xi. 122. 
Hyslop winding-engine, xxxiv. 108. 
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I'aNSON, J as., apparatus for prevention 
of overwinding, xxix. 187-188; plate 
xxxiii. 

Ice, action^ xxxi. 161, 162. 



Ice, production in compressed-air 

machines, xxii. 21-22. 
Ichthyocoprolite, drawing, ix. 189. 
Ida shaft, Hohndorf. xxxiii. abs. 5-6, 
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Igneous rocks, xxiii. 206. 

, Formosa, xxxiv. 67, 69, 78. 

Ignition by sparks, experiments, xxxvi. 
abs. 41-42. 

— of shots, Lauer friction-match, xxxvii. 
abs. 46. 

— in fiery mines, xxxvii. abs. 30. 

- — point of mineral-oil vapour, xxxviii. 8 

et seq. 
Illawarra coal district, vi. 29-30. 
Illing, C, quoted, xxxviii. abs. 21. 
Illinois coal, xxxv. abs. 32. 

— coal-field, xxv. abs. 156. 
Illuminating power of safety-lamps, xvii. 

61. 

Imperial Institute, meeting, xxxvi. 65. 

Import duties, iv. 287-288, 300 ; vi. 52, 
55, 108-111. 

Importation of coal, France, vi. 52-55, 59, 
61, 63, 65, 67, 69, 70, 84, 89-90. 

Imports, xxui. 236, 239, 248, 249. 

— , iron, V. 40. 

Improved expansion-gearing for winding- 
engines, xxix. 3-6. 

— levelling staff, xxxv. 69. 

— safety-lamp, nail, ii. 21. 

— transit, xxxvi. 153-154. 
Improvements, boring, ii. 57. 
— , boring-tools, xv. 286-287. 
— , colliery workings, ii. 21. 

— , mining machinery, Prussia, xxxii. 

abs. 42. 
— , pumping- and hauling-engines, viii. 

39-4 1 , 53-54, 64-65. 
— , shaft fittings, xv. 286-287. 
— , shot-firing, xxxvii. abs. 28-29. 
— , wire-rope ways, xxxviii. abs. 10. 
— , working, vii. 5-8. 
Impurities in salt, xiii. 21. 
Impurity of water in boilers, xviii. 109 

et seq. 
Inaugural addresses. Lord Armstrong, 

xxii. 39-57. 
, E. F. Boyd, xviii. 153-155 ; xix. 

41-56 ; XX. 219-222 ; xxi. 223-234. 

, Sir George Elliot, xviii. 19-35. 

, G. B. Forster, xxxi. 123-143. 

, T. E. Forster, xv. 283-292. 

, G. C. Greenwell, xxviii. 197-208 ; 

XXX. 269-271. 

, John Marley, xxxviii. 29-46. 

, Nicholas Wood, i. 13-32 ; x. 3. 

Incandescent electric lamps, xxxiv. 39 

et seq, 

, in explosive gases, xxxvii.abs. 73. 

light, XXX. 150-151. 

Ince Hall collieries, coal-cutting machine, 

xii. 50. 
, coal-washing apparatus, xv. 61- 

66, and plate ix. ; xv. 127-129, 143. 

,compressed-air machinery, xxi. 206. 

, endless -chain, xv. 92. 

, spontaneous combustion of coal, 

X. 180. 
. -f wire-ropes, xv. 89. 



Inclination of boreholes, instrument for 
ascertaining, xxix. 61-71, 189-192 ; 
plates iii.-iv. 

Inclined grates, xix. 63 et seq, : plates 
XV. -xviii. 

— planes, xxxiii. 222-225, xxxv. abs. 64. 

, Anzin mines, xxvii. 174-175. 

, counter-balance, xx. 208 ; plate 

lix. 
, electric machinery on, xxxvii. aba. 

80. 
, safety-catches for, xxxvi. abs. 46 ; 

xxxvii. abs. 30. 
, with intermediate landings, xxxviii. 

abs. 23. 
Inconvenience of varying weij^hts and 

measures in Northern coal-field, xix. 

177-186. 
Incorporation of Institute, xxi. 72, 289- 

290 ; xxii. 2, 23 ; xxvi. 53-54. 

— — Mining College with Durham 
University, ix. 86, 87, 88, 89, 230, 
251. 

Increase in membership, xxiii. 1 16, 163. 

— of coal production, xxxii. 135-136. 
temperature in mountains, xxxi. 

abs. 44. 

ventilation, iv. 152-153, 155. 

India, artesian borings, xxxi. 48. 
— , coal, XXX. 3-24 ; plates i.-vii. ; xxxi. 
abs. 47-48 ; xxxii. abs. 3. 

— , analyses, xxxi. abs. 48 ; xxxiii. 
abs. 31 ; xxxiv. abs. 16, 17. 
coal, Kistna, xxxiii. abs. 30. 
coal-fields, xxxvii. abs. 49. 

, Daltonganj, xxxii. 149. 

, Umaria, xxxiii. abs. 31. 

coal-mining, central, xxxviii. 77-170 ; 
plates iv.-iv. his. 

coal-production, xxxii. abs. 3; xxxviii. 
158-159. 
economic geology, xxxiv. abs. 75-76. 
Factories Act, xxxviiL 113, 133. 
gold-fields, Mysore, xxxiii. abs. 32. 
iron-ores, xxxiii. abs. 30; xxxviii. 166. 
laterite, xxxii. abs. 1-2. 
limestone, xxxviii. 167. 
mineral resources, xxxiii. abs. 31. 
minerals, xxxvii. abs. 48. 
overland route to, xxiv. 229-231. 
petroleum, xxxvi. abs. 11. 
railways, coal consumption, ^tc., 
xxxviii. 157, 159-162; plate v. 

South Rewah, Gondwdna basin, xxxL 
abs. 47, 48. 
wire tramways, xx. 217. 
Indian Bay, xix. 148, 149, 151. 
— Cove, coal-seam, xix. 155, 156 ; xxiv. 

179, 183, 193. 
Indiana coal-field, xxv. 156. 
Indiarubber, belts for coal-cleaning ap- 
paratus, xxvi. 140-141. 
— , effusion of gases through, xv. 165 et 

seq. 
— , elasticity, viii. 7-8. 

7 
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Indiarubber for covering wire, xxxiv. 46- 

47. 

springs, for safety -cages, xx. 80. 
Indicator diagrams, xxiv. 115-117 ; 

plates xxx.-xxxi. ; xxix. 4-5 ; plate i. 
, pumping-engines, xxi, 153 ; plate 

xxxi. 

— experiments, xviii. 66 et seq.; plates 
xiv,-xv. 

, Bridge pit, Wigan, xvii. app. i. 

127-128. 

, Cinder Hill, xvii. app. i. 116. 

, Clifton Hall, xvii. app. i. 91. 

— --, Gannow, xvii. app. i. 74. 

, Hapton valley, xvii. app. i. 61-62, 

68. 

, Harraton, xvii. app. i. 37-38. 

, Meadow pit, Wigan, xvii. app. i. 

136. 
, Murton, xvii. app. i. 46-48. 

— - , Rowley, xvii. app. i. 79-81, 84. 
, Seaham, xvii. app. i. 16-18. 

— - , Seaton Delaval, xvii. app. i. 26-28. 

— -, Shireoaks, xvii. app. i. 101-102. 
, wire tramway, xx. 9-10. 

— springs, testing, xxx. 278-279 ; plate 
xlix. 

Indicators, for noxious gases, xxxviii. 
abs. 68. 

— , distant, apparatus for reading, xxxviii. 
72-73. 

— , fire and choke-damp, xv. 163, 166- 
173 ; xvi. 2 3. 

— , haulage-engines, xvi. 90-91, 118. 

— , pumping-engines, xv. 21. 
— , Morison, xxix. 247. 

— , Ramsey and Cooke signal, xix. 21- 

26, 98 ; plates vii.-viii. 
Indictable crimes, xxviii. 27-38. 
Indirect-acting pumping-engines, xv. 33, 

41. 
Indo-China, coals and ores, xxxiii. abs. 

21. 
Industrial legislation, xxxii. abs. 11. 
Inferior limestone, road metal, xxxii. 50- 

51. 

— Oolite, xxxv. 108. 

, analyses of ores, xxxv. 146. 

, iron-ores, xxxv. 124-139. 

Infilling of lodes, xxxi. 156, 157, 158-159. 

1 nfiammability of carburetted hydrogen, 
i. 256 et seq. 

Inflammable gas, abstraction, from coal- 
mines, xix. 84-85. 

, detection of, xxvi. 133-137 ; plate 

XX. ; xxvii. 65-70, 287-294 ; plate 
xxxix. ; xxviii. 167-170; plate xxxiv. 
— , Derbyshire collieries, x. 125- li6, 
139, 140, 143, 193-194. 

, Harton colliery, xi. 14, 15. 

Ingham, Robt., quoted, xvi. 237. 

Ingleby, vi. 188 ; vii. 95. 

— Greenhow, xiii. 128. 

— Manor mines, v. 201-202. 

— mines, xix. 198. 



Ing^ram stone, xxx. 123. 

Inman, Tennessee, xxxv. abs. 8. 

— Gill iron-mines, xxxiv. 90, 93. 

Inoceramus Mitchellii. figured, vi. 35 ; 

plate iv. 
Insects, fossil, xxxiv. abs. 17, 61, 65. 
Insecurity of safety-lamps, xxiii. 15. 
Inspector of charities, quoted, v. 25-26. 
Inspectors of mines, i. 263-265. 

, elected honorary members, iv. 

262-263 ; xvi. 130 ; xvu. 2. 
Inspection of boilers, xxviii. 247 et seq. ; 
xxix. 26-35, 48 et seq. ; 87 et seq. ; 
xxx. 268-269. 

fiery mines, Belgium, xxxiv. 276. 

mines generally, xv. 56 ; xxxL 28 ; 

xxxviii. 41. 
Institute, amalgamation with other 
Institutes, xviii. 29. 
buildings, report of committee, xx. 
13-115. 

byelaws, alteration, xxxviii. 76a-76b, 
83-185. 

enlargement, xv. 3, 77-80, 164-293. 
finances, xxv. 249-250 ; xxvi. 1 59. 
formation, xviiL 20. 
— , meeting of colliery owners, etc., 
. 1. 

history of establishment, xv. 54. 
honorary membership, xxv. 103, 
141-142. 
incorporation, xxi. 72, 289-290 ; xxiL 
2, 23 ; xxvi. 53-54. 

investment of funds, xxii. 134 ; xxiii. 
163. 
library, v. 4 ; xv. 77. 
mechanical engineers admitted, xv. 

77. 
progress, xxxviii. 220-221. 
proposed extension, xiL 35-37* 
— rules, i. 5. 

prosperity, v. 226 et seq. ; xiii. 217 ; 
xxxiii. 237. 
report of committee on formation, etc., 
. 3. 

rules for membership, xxvi. 131. 
Institution of Civil Enoinbebs, xviiL 
32-33 ; xxi. 26, 33, 41 ; xxxvi. 171- 
172 ; table, 192. 
Institution of Mechanical Engineers, 

xxxvi. 172 ; table, xxxvL 193. 
Instruments, experiments on air-currents, 

xxxviii. 205-206. 
— , tail-rope committee, xvi. 41. 
Insulation of wires, xxxiv. 44-45. 
Insurance of boilers, xxix. 24, 25, 87 

tt seq. 
Intjike-air, temperature of, dip workings, 

iv. 222-223. 
— , — , rise workings, iv. 212-214. 

, splitting, vii. 49. 

Integration of expression for law of 

cooling, iv. 182-184. 
Interchangeable bevel- wheels, xxi. 282. 
Intercolonial colliery, xix. 125. 
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Intermediate landings on inclines, 

xxxviii. abs. 23. 
Internal emanations, xxiii. 78, 79, 98. 

— friction of engines, xxxviii. abs. 36. 

— stress in cylindrical and spherical 
dams, xxxii. 201-213, 221-222. 

International communication by Flush- 
ing, xxiv. 217-233; plates xxxvii.- 
xxxviii. 

— Exhibition, London, 1862, xi. 1-4, 159. 
, — , observations on mineral section, 

xi. app. 3-11. 

— mines, xxiv. 201-202. 
Introduction of steam machinery, xxxiv. 

94, 103, 105-106. 
Intrusion of whin sill, xxvii. 73-86, 

297-303; plates v., xl. 
Intrusive granite, xxxi. 162, 153. 

— igneous rocks, xx. 146-149 ; xxxvi. 
103-104. 

— necks or bosses, xx. 148-149. 

— sheets, xx. 147-148. 

Inundated collieries, Tyne district, x. 

47, 50. 
Inversion of strata, xxxiv. abs. 1 4. 
Inverted bridges of boiler furnaces, xviii. 

123 et seq. 
Investment of Institute funds, xxii. 

134 ; xxiii. 163. 

Stephenson bequest, xi. 223 ; xii. 12. 

Invicta steamer, engines, xxxii. 13. 
Ireland, coal produce, etc., x. 66, 68. 
Ireland, — , quoted, xxxviii. 167. 
Ireleth boring, section, xxxi. 213-214. 
Iridium industry, xxxiv. abs. 29. 
Irish mail service, xxiv. 232-233. 
Irk locomotive explosion, xxxii. 194-195 ; 

plate xxvi. 
Iron, cold rolled, experiments, viii. 13-14. 
— , Alabama, xxxiii. abs. 65. 
— , Central America, xxxv. abs. 32. 
— , injurious action on, in upcast shafts, 

viii. 179. 
— , production, etc., 1870-1881, abs. 31, 

34. 
— , properties of, iv. 51-52. 
— , protecting varnish for, xi. 26. 
— , Russia, production, xxxiii. abs. 80. 
— , Tennessee, xxxv. abs. 8. 
— , Utah, xxxv. abs. 49. 
— , wrought, strength in compression, 

xxix. 179-186; xxx. 89; xxxii. 180; 

xxxiii. 63-65. 

— and silver, Mexico, xxxiv. abs. 25. 

steel, analyses, xxxii. abs. 10. 

, manufacture, xxxv. 233 ; xxxviii. 

abs. 24. 

, ships, xxxvi. 137. 

, testing, xxxiv. abs. 13. 

Iron and SSteel Institute, xxxvii. 156. 
Iron county, Utah, xxxv. abs. 49. 

— curbs or cribs, xxxv. abs. 53-54. 
frames for propping, Saarbriicken coal- 
field, xxvii. 187-188. 

— gravel, xxviii. 117. 



Iron industry, Derbyshire and Netting. 

hamshire, state of, x. 120-122. 
J South Staffordshire, state of, x. 

25-27. 

— lined shaft, Dudweiler, xxvii. 187. 

— lode, Perran, Cornwall, xxvii. 131-140 ; 
plates .XV. -xvii. 

— manufacture, vi. 94-97 ; xii. 177 ; xiv. 
22-25 ; xxxiii. abs. 55. 

, improvements, xxxvi. 148-149, 150. 

, Italy, xxxviii. abs. 24. 

, North of England, xiii. 109-155 ; 

xiv. 27-28. 
Iron-mines, v. 28, 33, 34 ; sections, 35. 

, Bilbao, xxxvi. abs. 48. 

, British, iv. 57. 

, France, Palmesalade, xxxiv. abs. 33. 

, Italy, xxxiii. a,bs. 26. 

and iron manufacture, Nova^otia, 

xiv. 15-25, 91. 

— mining, Cumberland and North 
Lancasnire, xxxiv. 83-99. 

, Menominee, xxxviii. abs. 28. 

— mountain, Mexico, Durango, xxxiv. 
abs. 57. 

Iron-ore districts, Bilbao, xxxiii. 213-235. 
Iron-ores, iv. 58-59, 63, 135, 137; x. 109 ; 

XV. 69 ; xviii. 167, 168 ; xix. 107 ; xxi. 

255, 256, 257, 258 ; xxx 125. 

, Algeria, xxxiv. abs. 13. 

, analyses, xxxiv. abs. 21, 25, 33 ; 

xxxviii. 166. 

, Anita, Spain, xxxiii. 189. 

, annual production, xxi. 169, 179, 

189. 
, Antrim, xxx. 107-113, and plates 

xxiii. -xxvi. ; xxxi. 47. 

, Banat and Elba, xxxvii. abs. 36. 

, Bilbao, annual exports, xxxiii. 

230. 
, — , deposits, xxxviii. abs. 18, 25- 

26. 

-, Biscay, xxxiii. abs. 36. 

, Central France, xxxvii. abs. 11-13. 

, China, xxxiii. abs. 27. 

, Colorado, xxxiv. abs. 26. 

, districts, iii. app. 8. 

, English secondary rocks, xxxv. 

103-157 ; plates x.-xxii. 
, Europe, origin, xxxiv. abs. 33. 

— — , France, secondary, xxv. 59-78 ; 
plates xxxix. -xl. 

, Lake Superior, xxxviii. abs. 28-29. 

, magnetic effect in mines, xx. 46, 

47. • 

— — , Menominee range, xxxviii. abs. 
28, 31-32. 

, Mexico, xxxiii. abs. 49. 

, Michigan, xxxvii. abs. 74. 

, Mississippi, xxxvii. abs. 6. 

, New Caledonia, xxxvii. abs. 68. 

, Nova Scotia, xxvi. 71-89; plates 

viii.-x. 
, production, Cumberland and North 

Lancashire, xxxiv. 89, 91, 96, 97, 98-99. 
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Iron -ores, Pyrenees, xxxiii. abs. 30. 

, Ranci<^, xxxiii. abs. 110. 

, Tambo valley, xxxvii. abs. 

38. 
, U. S. A., eetstern states, xxxiv. abs. 

22. 
, Virginia, xxxiii. abs. 25, 61 j xxxiv. 

abs. 21. 

, Warora, xxxviii. 165-168. 

and mines, xiv. 17-22. 

Iron pit props, xxvii. 53. 

— production, xxxvi. 156-157 ; in 1858, 
viii. 109. 

, estimated annual, viii. 1 10, 127. 

Iron pyrites, iii. 64, 66 ; ix. 207 ; xii. 

204-J05 ; xiii. 223 ; xxv. 83 ; xxvii. 39. 
, annual production, xxi. 173, 183, 

193. 
, formation of, xxvii. 79. 

— raUs, XV. 212, 213-214, 217, 223, 226 ; 
xxxvi. 132-133. 

— sands, xxv. 62, 63. 

— - scum, xiii. 136. 

— shaft timber, xxxi. abs. 27. 

— smelting, xxxi. 188-189 ; xxxiii. abs. 
72. 

— supports in main roads of mines, 
xxxvii. 135-143; plates xxx.-xxxii. 

— trade, iv. 85-87, 101. 

, West Cumberland, xxxiii. 126. 

— tubbing, XV. 214. 

— wagon ways, xxxiv. 109. 

Iron wire, cause of loss of strength when 

heated, viii. 181. 

, effect of heat, viii. 181-184. 

ropes, xxxi. abs. 17-18, 19. 

, experiments, viii. 17, 179-180, 

182 183 
Ironstone^ ii. 236-237, 238, 246 ; iu. 13, 

24 ; vi. 48 ; xi. 73 ; xix. 77, 78, 79, 

124, 130, 131; xxiii. 209, 211, 215; 

XX xii. app. 1. 

— , Cleveland, v. 166-221 ; vi. 7, 187. 

— , Derbvshire and Nottinghamshire, x. 

119-120, 150. 
— , magnetic, Rosedale Abbey, vii. 85- 

94, 104 ; viU. 4-5 ; xiii. 143, 144 ; xix. 

193-200. 
— , metamorphized, xxvi 42. 
— , North of P:ngland, x. 62. 



Ironstone, production, xxiv. 16; xxxii. 44. 
— . Rosedale Abbey district, vi. 15-20, 

187-196 ; xxxii. 43. 
— , South Wales, analyses, xxilL 208. 
- , Staffordshire, x. 25, 120. 
— , underground conveyance, x. 25-35, 

37-39. 

— and accompanying strata, x. 9-11. 

— bands, sections, xi. 105, 107, 108, 110, 
111, 115. 

— beds, Lincolnshire, xxiv. 23-33, 152, 
157-164 ; plates viii.-xi. 

— series, Lorraine, xxxiii. abs. 79. 

— shale, xxii. 116, 118; xxiv. 141. 
Ironwork in 1827, xxxvL 134. 
Ironworks, ii. 106; v. 166-169, 212-215; 

X. 58, 59, 74-75 ; xxviu. 42. 

— , Anzin, xxvii. 257. 

— , Biscay, xxxvi. abs. 49-51. 

— , Denain, xxvii. 257-263. 

-, North of England, v. 166-169. 

— , South Wales, xxiii. 243- 

— , Sussex, xxiii. 185. 

— , 'I'rubia, xxxiii. abs. 48. 

Irregularly - shaped haematite - deposits, 
xxviii. 130j figures, 155 ; xxxL 222- 
223, figures, 237. 

Ibvin, Db., singing safety-lamp, experi- 
ments, xxix. 119 ; plate xiv. 

Irvine burn, section, xi. 69. 

Isabella clay ironstone, xxviii. 5. 

— ironstone band, sections, xi. 105, 111. 

— pit, xxxiu. 126, 128, 136. 
ISHEBWOOD, — , quoted, xxxviii. abs, 48. 
Island sandstone, xxxv. 175, 179. 
Istria, lignite, xxxiii. abs. 34; xxxiv. 

abs. 64. 
Italy, clay slates, xxxvii. abs. 11. 
— , coals, xxxiii. abs. 27-28 ; xxxiv. abs. 

63. 
— , copper, xxxiii. abs. 32. 
— , iron and steel manufacture, xxxviii. 

abs. 24. 
— , iron -mines, xxxiii. abs. 26. 
— , lignites, xxxvii. abs. 37. 
— , Liguria, East, copper, xxxv. abs. 7. 
— , mineral oils, xxxiv. abs. 64. 
— , — production, xxxii. abs. 37. 
— , peat, xxxvii. abs. 15. 
— , quicksilver, xxxiv. abs. 62. 



J. 



Jablocukoff arc-lamp, xxxiv. 39. 
Jack, Robt. L., quoted, xxxiv. abs. 44. 
Tack - Davy lamp, Ash worth and 

Woolrych, xxix. 145-147 ; plate xxii. 

, Protector, xxix. 147 ; plate xxii. 

Jack Fish lake gold lodes, Lake Superior, 

xxiv. 247-248. 
Jacketting of cylinders, xxii. 22, 32 

et seq. ; xxiv. 124-126 ; xxvi. 113, 114, 

IIP. 
JackroUs, xxxiv. 94. 



Jackson, - , quoted, iii. app. 5. 
Jackson, Prof. — , quoted, xxxii. abs. 

15. 
Jackson, C. G., quoted, xxix. 149. 
Jackson, J., federation of mininy 

institutes, xxxvii. 158-159, 176. 
Jackson, Dr. J. C, quoted, xiv. '20. 
Jackson, Ralph Ward, quoted, x. 54, 

58. 
Jackson, W., endless-rope haulaee, 

xxviii. 243-246 ; xxix. 71. 
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Jackson & Co., London, quoted, xv. 124, 

139. 
Jacob coal-seam, section, xxviii. 57. 
Jacquelin, — , quoted, iii 23. 
Jadraque, Spain, xxxiv. abs. 31. 
Jagow coal-seam, section, xxviii. 64. 
Jaipurite, xxxii. abs. 1. 
James pit, xxviii. 127, 128, 132; plan, 

156. 
Jamieson, John L. K., Cornish aiid other 

pumping -enyiries, xix. 220. 
Jane pit, Eppleton, section, xxx. 171- 

174. 
, Newbottle, explosions, xv. 99, 144- 

145 ; plate xii. 
Janet, L., Cuvelier safety-lamp, lock, 

xxxvi. 53-54. 
— , quoted, xxxv. abs. 9 ; xxxvii. abs. 54. 
Japan, earthquake observations, xxxvii. 

55, 56, 59, 60. 
Jabolimek, E. , quoted, xxxii. abs. 56. 
— , hand-boring machine, xxxiii. abs. 74, 

94-95. 
Jarrow colliery, xv. 216, 246. 

, explosion, xvii. 58, 106. 

, fire-damp, i. 287-288, 336 ; xii. 190. 

— dock, XV. 251. 

— ironworks, v. 214. 

Jabs, — , quoted, viiL HI; ix.50; xii. 167. 

Jasper, Sardinia, xxxiv. 147, 148. 

Jausions, a., quoted, xxxiii. abs. 20. 

Java, eocene coal, xxxii. abs. 2. 

— , , analysis, xxxiii. abs. 13. 

— , underground temperature, xxxiv. abs. 
42. 

Javal, — , quoted, xxi. 10, 19. 

Jawcraig coal, analysis, xxix. 192. 

Jeffcx)CK, p., death of, xvi. 130. 

Jefferson, J. Clark, automatic free- 
falling hydraulic-boring apparatus, 
xxix. 235-240; plate xlvi. ; xxx. 83- 
84, 86-87. 

Jeffrey air-feed drill, xxxviii. abs. 23. 

— electric coal-cutting machine, xxxviii. 
abs. 67-68. 

Jenkin, Prof., quoted, xxi. 44-45, 46. 
Jenkins, Wm., quoted, xii. 214. 
Jenkins, vii. 13 et seq. ; 36 et seq. ; 

xvi. 109 et seq. 
— , Dipton, ix. 21-23. 
— , Killingworth, ix. 24, 30 et seq, 
— , Seaton Bum, ix. 27. 
— , Woodifield colliery, viii. 90 et seq. 
Jerks, boiling by, xxxii. 199 ; plate xxix. 
Jebvis, — , quoted, xxxiv. 148-150. 
Jesmond banquetting hall, xxi. 286. 
Jbssopp, Wm., quoted, x. 121, 124. 
Jet, u. 276, 277 ; v. 180. 

— , Rosedale Abbey district, xxxii. 52. 

— manufacture, xxxi. 54-55. 

— mining, xxxi. 51-58, 205-*206. 

— production, xxxi. 54. 

— seam, xxxvii. 6, 7. 

— shale, gas emitted from, xxxviii. 71. 
Jevons, Prof., quoted, xxxvii. 23. 



JiciNSKi; WiLHELM, quoted, xxxviii. 

abs. 7. 
Jiggers, XX vii. 20. 
— for coal, Luhrig, xxix. 161-163 ; 

plates xxv.-xxvi. 
Jigging ores, xxx. 144-146 ; plates 

xxxiv. -xxxv. 
Jinjoi river, xxxii. 151. 
JoASSiN-MuESELEB safety-lamps, xxix. 

123, 124, 128 ; plates xv., xviii., xxi. 
JoBLiNG, T. M., quoted, xii. 176. 
JoBLiNG, Carr & Co., quoted, xi. 143. 
JocHAMS, — , quoted, x. 213 ; xvi. 63, 70. 
Joggins colliery, xix. 115, 118, 121. 
Jogitand, xxx. 7, 12, 18 ; sections, 25. 
John, C. von, quoted, xxxiii. abs. 20. 
John pit, xxviii. 115. 

, Dearham, section, xxxii. 333-334. 

, Harrington, section, xxxii. 327 ; 

xxxiv. 132, 133. 

, Workington, section, xxxii. 327. 

J(»HNS0N, Henry, mode of working the 
thick or ten-yard coal, South Stafford- 
shke, X. 183-196. 
— , spontaneous combustion of coal, x. 197. 
Johnson, H. and J., quoted, xxvii. 9. 
Johnson, I. C, cement walling y ix. 68, 

69, 143-147, 149. 
— , destructive action of furwice ga^es, 

xii. 25, 26. 
— , quoted, ix. 175. 
•Johnson, Major, quoted, ix. 207. 
Johnson, Mrs., quoted, ix. 1, 213. 
Johnson, Prof. — , quoted, v. 7. 
Johnson, Richd. S., feeding of colliery 

horses, xxxii. 114. 
Johnson, Walter, quoted, xxvii. 233. 
Johnson, Wm., Burradon colliery ex- 
plosion, viii. 163. 
Johnson and Dixon, coal-cutting ma- 
chine, xix. 59, 61. 
Johnson and Routledgb, safety-lamp, 

xxxiv. 183-190 ; plates xxxv. -xxxvi. 
Johnson and Watson, coal-cutting ma- 

chine, xiv. 126. 
Johnston self-acting boiler-alarm, iv. 40. 
JoiOEY, Jas., quoted, iii. app. 4. 
JoiCEY, Wm., quoted, xxx. 31. 
JoicBY, Messrs. — , quoted, xx. 1 19 et 

seq. 
Joicey shaft, xxxi. 207. 
Joint meeting, 1872, xxi. 113, 167, 2^- 

239. 
Joints, xix. 79; xxviii. Ill, 119, 123, 

124, 137, 150. 
— in basalt, xxvi. 123. 

iron-ore deposits, xxxv. 121, 123, 

131, 134, 136, 137, 144; sections, 145. 
JoNASSOiiN, D., quoted, i. 2. 
Jones, E. A., quoted, xxxvii. abs. 49. 
Jones, Grafton, coal-getting machine, 

xix. 239-243 ; plates xliv. xlv. 
Jones and Bidder coal-breaking ma- 
chine, xix. 11-14, 96-98; plates iv., 
xxiii.-xxiv. 
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Jones safety-lamp, xi. 159-161. 
— silicate cotton, xxxii. 85 it xetj. 
Jordan fire-bars, xviii. 43 it mhj., 114 

et fte/j. 
Joeefi coal-seam, xxxv. aba. 23. 
JoesA, F., quoted, viii. 120. 
— , smoke ooasomer, xvii. 66 et stq. 
Joule, Dr., qnoted, xxxvi. 136, 141, 143, 

145. 
JouBDY, £., quoted, xxxvL abs. 36. 
JowKTT, Ellis, Burradon rollieiy ex- 

/i/ottioHy viiL 164. 
JucKES, fire-bars, xvi. 40; xviii. 42 et seq,^ 

92 €t sej.; xxvii. 206-207, 210 et neq,; 

xxx\'iiL 223 tt .'*eq. 



JucKES, revolving-furnace, xvliL 52 et 
j^q.y 108 tt Htq. ; XXX viii. 225, 226. 

-, smoke-consumer, xvii. 67 et seq. 

JuDi>, Pkof. J. W., quoted, xxxv. 149- 
150, 151. 

Judique, Cape Breton, xxx. 55. 

Julia and Adela inclined -planes, xxxiiL 
224-225. 

Jumpers, xxxiii. 218. 

Junction iron-ores, xxv. 68. 

— of igneous rocks, xxx. 126. 

Jurassic ores, xv. 64-67. 

strata, xxxvi. 38-39, 40, 41. 

Jussey iron -ore, analysis, xxv. 75. 

Justa, incline, xxxiiL 223. 



K. 



Kaaden-Komotau tertiary beds, xxxiii. 

abs. 17. 
Kahle, p., quoted, xxxviii. abs. 71. 
Kaiping, Northern China, coal-mines, 

xxxvii. abs. 5. 
Kaitangata, coal-seams, xxxv. 204, 205- 

208. 

— , , analyses, xxxv. 207. 

Kaitangata Lake Coal Co., xxxv. '208. 
Kaitangata Railway and Coal Co., 

xxxv. 205, 207, 208. 
Kakhetia copper-depo8its,xxxv. abs. 10. 
Kali valley, coal, xxxviiL 158. 
Kallenberg coal-seam, xxviiL 22, 23 ; 

sections, 58, 65. 
Kamo, coal, analyses, xxxv. 180. 
— colliery, xxxv. 180. 
Kampthi group, xxxviii. 78, 79. 
Kanawha, Western Virginia, coal, xxxiii. 

abs. 2:^. 
Kanieri coal, analyses, xxxv. 190. 
Kankar Ghooting limestone, xxxii. 153. 
Kaolin, Sweden, xxxiiL abs. 53. 
Karharbari beds, xxx. 7» 8, 12 ; sections, 

25 ; xxxviiL 89. 
Karlsburg, xxxv. 81. 
Karoo formation, xxxv. abs. 17. 

Kas, a., quoted, xxxvL abs. 24 ; xxxviii. 

abs. 63. 
Kawa-Kawa coal district, xxxv. 178-179. 
Kauri gum, xxxv. 179. 
Keadby, bridge over Trent, xxii. 65, 66. 
Kearsley, coal-seams, xv. 14. 
Keddell, J., quoted, xxxv. abs. 59. 
Keel, measurement, xix. 179, 182. 
Keelmen, xv. 181, 190, 191, 198, 206, 

226 262. 
Keelsi XV. 1S0-1S2, 186, 202, 215, 226, 

258. 
ELslleb, J., quoted, xxxiv. abs. 72. 
Kkllxbb, W., quoted, xxxiv. abs, 51, 

ex 

KeUoe colliery, xv. 237. 

Kelsick or Kelswick moss, boring, xxxii. 

355 ; xxxiii. 129, 130. 
Ketton No. 1 vein, xxriii. 120. 



Kelung, coal-field, xxxiv. 69-70, 72. 
— , Grovemment colliery, xxxiv. 73-76. 
Kendall, J. D., carboniferous roc^ of 

Cumberland and Fumess, xxxiv. 125- 

136. 
— , Cumberland cocd-Jield, xxxiiL 121, 137 

et seq. 
— , diamond rock-boring, xxx. 103. 
— . hsmatite deposits of Fumess, xxxL 

211-237; xxxiiL 121. 
— , West Cumberland, xxviiL 

109-154, 226, 228, 230234 ; xxx. 27-29, 

113-118. 
I — , history of mining in Cumberland and 

north Lancashire, xxxiv. 83-124. 
— , iron-ores of Antrim, xxx. 107-113. 
— , English aecondary rocks, 

xxxv. 105-157. 
— , structure of Cumberland coal-field, 

xxxii. 319 et «eq. 
KENRirK, H., quoted, xxxv. abs. 59. 
Kentish Town boring, xxiiL 186. 
Kenton, Callerton, and Denton, coal- 
seams, xxxviL 7. 
Kepier colliery, xiiL 78. 
' Kepier Grange colliery, experiments for 
I determining true meridun, iv. 121- 

KsppEL explosive, analyses, xxxiL abs. 

16. 
Keps for pump spears, xiL 5. 

■ — for arresting cages, xxix. 229 et seq. 
I , Frantz, xxxiL abs. 43. 

, hydraulic. Lens, xxviL 278 ; 

I plate xxxv. 

I , Rosenkranz, xxxiL abs. 43. 

' , Stauss, xxxviL abs. 40-41. 

; Kerr, Prof. W. C, quoted, xxxiiL abs. 
I 24. 

I Kessler, L., quoted, xxxiii. abs. 45. 
' Keswick copper- works, xxxiv. 100, 117- 
118. 

■ Key ham, experiments wit^ steam-coal, 
\ xiv. 36, 47-65 ; plates iv.-lxiii ; xviiL 

37, 45, 90 et *tq. 
Khasia hills, coal, xxxiiL abs. 31. 
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Khdtan or Khatun oil-region,, xxxvi. 
abs. 11. 

— petroleum wells, xxxviii. 159. 
Khanterin, section, vi. 31. 
Khetri mines, xxxii. abs. 1. 
Khodari, native hoe, xxx. 7. 
Khost Hills, coal, xxxviii. 158. 
Khundiha coal-seams, xxx. 13, 15, 16, 18. 
, analyses, xxx. 15, 16. 

Kians Si province, xv. 67, 69, 70. 

Kibbles, xxxiv. 95, 118. 

Kibblesworth colliery, xiii. 74 ; section, 

75. ; XV. 239. 

, boiler explosion, iv. 42-44, 119. 

Kidney ore, xxviii. 125, 133, 147 ; 
figures, 155; xxxi. 226-228, 230, 

237. 
Kidwelly, xxiii. 243. 
Kielder district, section, xi. 111-112. 
Kilbourne coal-seam, x. 120. 
Kildale, xxxv. 116 ; section, 145. 
Kilgetty anthracite seam, xxxi. 178, 192. 

— vein, xxiii. 210. 
Killsis beds, xxvii. 131. 
Killingworth colliery, ii. '.^77; viii. 37 

et seq.; xxii. 132 ; xxxvi. 206. 

, acidulated water, v. 21. 

, dip, xxxviii. 202. 

, fixed engine, iii. 290-292, 303-307 ; 

plan facing 318. 

, Fleuss apparatus, xxxi. 202. 

, haulage experiment, iii. 253. 

, pillar working, ix. 19, 24-27, 30 

et seq. ; plans facing 19, 24, 25. 
, rope friction experiments, iii. 285. 

— — , safety-lamp experiments, i. 310- 
315 ; diagrams, xii. 73-74. 

, scale in boilers, xi. 54. 

, spontaneous combustion, x. 181. 

— — , steam haulage experiments, v. 75- 

76, 107-108. 

, vaporization experiments, v. 93- 

97. 
, ventilation, i. plates v., viii., x., 

xi. 
, — experiments, i. 70, 94-96, 105, 

115-122, 129, 135, 143-147, 243. 
, water feeders, v. 158. 

— Moor colliery, xv. 213. 

— steamer, xii. 196, 

Kilmarnock and Hurlford coal-field, 

xxvii. 298. 
Kiln coal, xxxvii. 13. 
Kilns, xxvii. 132, 137. 
BLilsby tunnel, viii. 68. 
Kilton pit, xxxv. 114. 
Kimberley colliery, x. 150. 

— diamond deposits, xxxv. abs. 17. 

mines, xxxiii. abs. 41-42. 

Kimblesworth colliery, lightning, xxx. 

129-132 ; plate xxix. 
Kimmerid^e clay, xxxv. 140, 143, 144, 

146; analysis, 156. 
Kimpoulu sulphur-springs, xxxiv. 69, 

70 



Kind-Chaudron boring system, ii. 60 et 
seq., 99 et seq.; x 199; xx. 187-202; 
plates liii.-lvii. ; xxi. 9-20; xxvii. 156, 
158 ; xxx. 45-46 ; xxxi. 138 ; xxxv. 
226. 

, Northern France, xxvii. 255. 

King, Prof., quoted, xiii. 211. 

King, Clarence, quoted, xxxiii. abs. 61. 

King, T., quoted, xxxviii. 192, 193. 

King, Wm., quoted, xxxiv. abs. 15. 

King detaching-hook, xix. app. i. 14-15 ; 
plate XV. ; xxix. 205-206 ; plate xxxvi. 

— safety-cage, xix. app. i. 9-10 ; plate 
viii. 

King and Humble detaching- hook, xxix. 

206-207; plate xxxvu. ; 213, 231. 
King's Sutton, Northants, xxxv. 123, 

146. 
Kingstown harbour, xxiv. 232. 
Kingswood collieries, x. 101 ; xxvii. 91, 

93-95 ; sections, and plan of workings, 

97. 

— seams, xxvii. 93-94. 
KiNNE, F. L., quoted, xxxiv. abs. 68. 
Kinneil ironworks, pumping-machinery, 

xxi. 159-160 ; plate xxxii. 

Kippax colliery, coal-cutting machine, 
xiv. 83-89, 115 et seq. ; plate Ixxii. 

KiRBY, J. W. , loiigwaU loorking, xvi. 42. 

— , quoted, xu. 208 ; xiii. 174, 211 ; 
xxxiii. 165, 170. 

KiRKALDY, David, quoted, xviii. 13, 14 ; 
xxxii. 180 ; xxxiii. 63, 66 ; xxxviii. 
165. 

Kirkham ironstone, xxiv. 163. 

Kirkhouse colliery, xiii. 88. 

Kirkleatham, xxxv. 116. 

Kirkless Hall colliery, Broadbent safety- 
cage, xvi. 31. 

, coal- washing, xv. 63. 

Kirklevington, boring, x. 200 et seq., 
248 ; section, facing 199. 

KiRKLEY, Wm., Burradon colliery explo- 
sion, viii. 163. 

Kirkwhelpington, coal and limestone, xi. 
196. 

Kirtle water, section, xi. 86. 

KiRTLEY, Joseph, lightning in pit, 
Tanjield Moor, xxx. 32. 

Kir ton Lindsey, xxiv. 25, 27. 

Kirving and nicking, xxxv. 99. 

Kistna, India, coal, xxxiii. abs. 30. 

KiTCHiN, A., quoted, xxxi. 236. 

Kitching's or Kitchin's deposit, xix. 198, 
200; xxxv. 128; plan and sections, 145. 

Kittling hill, xxvi. 127. 

Kitty's drift, xv. 210-211. 

Kitzbilhel ore-deposits, xxxi. abs. 37-38. 

Kiveton park colliery, coal- wedging 
machine, xix. 24 1 . 

, scroll drum, xxi. 85 et ^eq. 

, spiral drum, xx. 215-216. 

Kladno mines, xxvii. 192-194. 

Klafters, iv. 77. 

Klausenburg, xj^xv. 81. 
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Kleinmassen, xxxv. 85. 
Kleinrosseln colliery, xxxi. aba. 24. 
Klbinsohmidt, L., quoted, xxxiv. abs. 

57. 
Kleist NoUendorf coal-seam, section, 

xxviii. 63. 

KuET ventilating fan, xxxvi. abs. 28. 
KuNiK safety-catch for cages, xxxviii. 

abs. 16- 17. 
Kloenne coal-screens, xxxiii. abs. 93. 
KiiOHT, F., planimeter, xxxii. abs. 74. 
Kloss, Dr., quoted, xxxii. abs. 66 ; 

xxxiii. abs. 11. 
KlCpfel, H., quoted, xxxviii. abs. 41. 
Knausholz coal- seam, xxviii. 24; sections, 

56,65. 
Knife, to cut old tubing in boreholes, x. 

202-203. 
Knighthood refused by Stephenson, viiL 

73. 

Kkipb, — , quoted, viii. 149. 
Knockmurton, xxviii. Ill, 120. 
Knowlss, Andb., quoted, xiv. 91 ; xv. 

21. 
Knowlbs, Israel, safety-hook, xxix. 

204-205, 212 ; plate xxxv. 
Knowles, John, Bastier chain-pump^ 

XV. 136 e/ »tq, 
— , coal-irajthing apparattui, xv. 143. 
— , direct-acting engine, 'J'oirnehyj xv. 

140 e/ fteq, 
— , pumping and winding-engines, 

XV. 19-27, 30, 41-42. 
— , \S12, joint meeting, xxL 249. 
— , mineral oii as a lubricant, xxi. 294. 
— , quoted, xiv. 109 ; xix. app. i. 2, 4, 5. 
— , safety -cage/<y vi. 235 ; xv. 118. 
— , taH-ropta, XV. 91, 144. 
Know LfiS lubricator, xxv. 218. 
Kobald, Prof., quoted, xxxiii. abs. 54. 
K^^BBiCK, - , quoted, xxix. 236 ; xxx. 

86,87. 
Koch, Dr. Gust., quoted, xxxiii. abs. 

108. 
Koel river, xxxii. 149, 150. 
K(SKEN, — VON, quoted, xxxiv. abs. 67. 
Koenig, Wellesweiler colliery, xxviii. 54. 
KoEPE counterbalancing system, xxviL 

196-197 ; plate xxiii.; xxxii. abs. 43. 
KoHK, — , utilization of blast-furnace 

gasesy xx. 167. 



Kokeriy valley, xxxiii. abs. 87. 
KoLLMANN, Dr., quoted, xxxii. abs. 60. 
Konigiu Luise mines, xxvii. 190. 
Kunig pit, Neunkirchen, experiments 
with coal-dust, xxxiv. 199-254, 297-308; 
plate xxxviii. 
Konigsgrube Silesia, xxvii. 191-192. 
KOrner safety-lamp, xxxii. abs. 44. 
Koriis river, xxxv. 81, 82, 88. 
KoRTiNd water-jet elevator, xxxiii 

abs. 97> 
Koslow valley, iii. 61, 64, 65. 
KasMAN, Dr., safety -cartridge, xxxvi. 

abs. 25. 
KosMANN, Dr. B., quoted, xxxiii. abs. 

96 ; xxxvii. abs. 21. 
Koss seam, xix. 141, 144. 
Kossuth, F. de, quoted, xxxlL abs. 39. 
Kota-Maleri group, xxxviiL 79. 
K6tz safety-lamp, experiments, xxxv. 

32-35 ; plate v. 
Krebs explosive, xx. 221-222. 
Kreischer, Prof., quoted, xxix. 159; 

xxxv. 3. 
Kreutzberg, near Forbach, boring, ii. 65- 

66. 
Kreuzgraben colliery, coal-dust explosion, 
xxxvii. abs. 79. 
i Krom air- jig, xxxvL abs. 21. 
Kronprinz Friedrich Wilhelm colliery, 
xxviii. 44 ; sections, 56, 65. 
: Krupp &. Co., quoted, xxviL \96et seq. 
i — , process of steel manufacture, xxxii 

abs. 34. 
I Krzizanowitz, Moravia, xxxv. abs. 14 

Kuselmassen, xxxv. 85. 
I Kuun measures, xxxv. abs. 30. 
< Kiimand coal-seams, xxxii. 151. 
1 Kunker nodules, xxxviiL 80. 
i KrNz,'6Eo. F., quoted, xxxv. abs. 24. 
' KrPELwiESER, Prof., quoted, xxxiii 
abs. 55. 
Kurhurballee coal-field, xxx. 7 et mq.: 

sections, 25. 
Kurtz, Dr. — , quoted, xL 165. 
Kussinsk mine, Urals, xxxviiL abs. 2. 
I KrsTA, J., quoted, xxxiv. abs. 61. 
, Kutais, Caucasus, xxxviL 89 et seq. 
; KwoNG Yung Kwang, quoted, xxxvii 
i abs. 5, 23. 
Kyloe hiUs, xxviL 901, 902. 



L'Agrappe collieries, Belgium, xxvii. 

179181. 
La lirand' Combe, chronology of beds, 

xxxvi. abs, 10. 
La Grande Faille, xxvii. 146, 147. 
La Marmora, Gex., quoteti, xxxiv. 148, 

152, 155, 
La Peronni^re colliery, xxxi. abs. 10-11. 
La Salve incline, xxxiii. 224 ; diagram, 

224. 



1 La Salve railway, xxxiiL 228. 

1^ ToucHE, T. D., quoted, xxxiiL alu- 
, 31 ; xxxiv. abs. 16, 18. 
; La Voulte mine, section, xxv. 78. 
\ Laliour, haulage, cost, xviL app. i 172- 
174. 

— , system in longwall working, n^- 
, *2^l-2S2et Msq. 

j — , Warora coUkiy, xxxviiL 113 et «f- 
i Labour-saving maninery, -r^i. 4546; 9t 
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Lackawanna coal-field, map, xiii. 25 ; 

sections, 26. 
Lady coal, xxxvii. 13. 

— Isabella pit, Elemore, section, xxx. 
164-165. 

— Lee, near Worksop, boring, x. 152. 
Ladyshore colliery, Owen safety-cage, 

xix. app. i. 5. 

, steam-brake, xix. app. i. 17. 

Laffin's coal-seam, xxiv. 194. 

Lafittb, — , quoted, xxxv. aba. 31. 

Lagren^, H. de, quoted, xxxiii. abs. 3. 

Lake, Dean, College of Science, inaugura- 
tion, xxi. app. iii. pp. ix.-xxii. 

— , — , joint meeting, xxi. 235-238. 

LaJ^e, supposed. Team valley, xiv. 2, 3. 

— collieries, v. 137. 

— Macquarie, vi. 47, 48. 

— Superior, iron-mining near, xxxviii. 
abs. 28-29. 

, mining districts, northern shore, 

xxiv. 237-249 ; plates xxxix.-xl. 

, — industries, xxxvii. abs. 8-9. 

, — region, boring, xxxi. 42. 

, Silver Islet mine, gas, xxxviiL 65. 

— UUswater, Newcastle and district 
water supply, xxiv. 49-60 ; plate xiiL 

Lalle, concession, v. 37. 

Lallemakd, Chas., quoted, xxxii. abs. 

29 ; xxxiii. abs. 67. 
Lallemakt, G. a., quoted, xxxiii. abs. 

8. 
Lamagebe shot-firing system, xxxvii. 

abs. 72. 
Lambebt, Guillaume., new coal-basin, 
Dutch Limburg, xxvi. 15-25 ; plates 
iv.-vi. 
Lambton colliery, boilers, xi. 208. 

, Juckes firebars, xviii. 42. 

, plant, xxxvi. 215. 

, pumping-engine, xxi. 91, 95. 

Lambs, — , quoted, iii. app. 2. 
Lamesley boring, section, xiii. 74. 
Lamp for burning in any atmosphere, 

xxxi. 200-201 ; plate xxxvi. 
Lampblack furnaces, explosions, xxxvi. 

abs. 13. 
Lampen and Theedam lubricator, xxv. 

218-219 ; plate Ixii. 
Lamplugh, xxxiv. 127, 129-131; sections, 

136. 
Lamps, electric, xxxiv. 25 et seq, 
— , in mines, xxx. 23. 
— , Warora, xxxviii. 119-120. 
Lanarkshire district, xx. 135, 141-142, 

149. 
Lancashire, blasting, xxvi. 101. 
— , blown-out shots, xxv. 239-240. 
— , coal-field, xxxiii. abs. 100-101, 107. 

— , , leading features, xv. 13-17. 

— , longwall system, xvi. 107i 108. 

— , north, history of mining, xxxiv. 

83-124. 
— , — , carboniferous rocks,xxxiv. 125-137; 
plates xiii. -xviii. 



Lancashire boilers, xviii. 121 et seq. ; xx. 

^2etseq.; xxiv. 126; xxviii. 252; xxx. 

74-75; plates xviii. -xx. ; xxxviii. 227. 
, explosions, xxix. 36, 37, 42, 94 et 

seq. ; plate ix. 
Lancasteb, H. S., quoted, xxxvi. 105, 

106, 109-111, 113, 116. 
Lancasteb, J., quoted, xxxviii. 32. 
Lancasteb, Joshua, coal-washing appa- 
ratus, XV. 63 et seq. 
— , direct-acting pumping and winding- 

eyigines, xv. 27 et seq., 37, 38. 
— , Lancashire coal-field, xv. 17. 
— , Manchester, 1865 meeting, xiv. 111. 
— , safety. cages, xv. 115, 117. 
— , tail-ropes, xv. 89 et seq. 
Lancaster and Preston railway, ix. 59. 
Land valuators, xxi. 243. 
Landale, Andb., coal-cutting machines, 

xiv. 120 et seq. 
— , endless-chain and tail-ropes committee, 

xiv. 115. 
— , safety-cages, x. 94. 
Landore, Siemens steel, strength, xxix. 

216. 
— , — steelworks, xxiii. 246-247. 
Landbivon, M., quoted, xxxiv. abs. 58. 
Lane Fox incandescent lamp, xxxiv. 42. 
Langdale, Andb., direct-acting pumping 

and vnnding -engines, xv. 37, 38. 
Langdale furnace, xxxiv. 88. 
Langholm, boulders, xL 85. 
— , section, xi. 64. 
Langhom iron-mines, xxxiv. 87, 92. 

— limestone, xxviii. 113, 114, 126, 127, 
1-29, 130; sections, 155; xxxiv. 126, 
128 ; sections, 136. 

Langley, Brandon colliery, Guibal fan, 
xxvi. 167. 

— Barony lead-mines, excursion, xxxi. 
207. 

— Park colliery, coal-screen, xxvi. 142. 
Langriu coal-field, xxxiv. abs. 16. 
Lapiebbe, E., quoted, xxxiii. abs. 109. 
Lapobtb, Henby, geological sketch of 

northern coal-field, France, xxvii. 143- 

170. 
Larch timber, tested, xxxvii. 228, 230, 

235-239. 
Lard oil, cost, xxi. 291. 
Labdneb, Db., quoted, xxxvi. 136, 144, 

145, 146. 
Large coal, yield favoured by longwall 

system, xxi. 109-110. 

— coals, longue flamme, iv. 297. 
Labsson, Peb, quoted, xxxviii. abs. 28. 
Last lifts, danger of, vii. 22-23. 
Lateral secretion theory, xxxv. abs. 3. 
Laterite-ores, xxxiii. abs. 30. 

Laueb, J. VON, friction-match system of 

shot-ignition, xxxvii. abs. 46. 
Laub, F. , quoted, xxxii. abs. 84 ; xxxiv. 

abs. 72. 
Laubent, Francois, Lemielle system of 

ventilation, vi. 129-134. 
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Laurent, Francois, quoted, xxxv. abs. 
32. 

— , ventilation of mines, vi. 21, 127- 
Laurentian rocks, xxiv. 2.39. 
LaURIOL, J., quoted, xxxvi. al)H. 12. 
Laute, W , quoted, xxxii. abs. 65. 
» Lavas, analyses, xxxiv. 153. 

Lavebick, Robt., quoted, xxxiii. 15, 17, 

18. 
Law of cooling, natural, iv. 159 et neq., 

182-184. 
— suits, coal trade, record of, xv. 266. 
Lawrence H. , air-compreMHimj machinery, 

Ryhojte, xxi. 81. 
— , air-rejwela in pumpimj-emjiiieA, xxi. 

154-155 et Heq, 
— , Blaiichet system of raising coal, xxiii. 

90-91. 
— , boiler explosions, xxxii. 218. 
~, Burnett roller-mining wedge, xxxv. 

99-100. 
-, danger of spsirks from prickers and 

stemmers, xxxiii. 3 et seq., 61-62. 
— , differential expansive pumping -engine, 

xxiii. 8-9, 11. 
-, economical working of boilers in 

collieries, xxxviii. 225-226, 227. 
-, electric-lamps, xxxiv. 62. 
-, expansion applied to unnding -engines, 

XXV. 209210. 
— , explosion of air-receiver, Ryhope, 

xxxvu. 213-214. 
— , feeding of colliery horses, xxxii. 1 12- 

113. 
— , Fowler hydraulic toinding-gear, xxiii. 

39-40, 41. 
— , Ooiorie mines. Cape Breton, xxvi. 60 

et seq. 
— , Ouibal ventUatina fan, xxxi. 241. 
— , Haswell mechanical coal-getter, xxxiii. 

69. 
— , iron supports in main roads of mines, 

xxxvii. 142. 
— , m^trine-boilers, xxvii. 10-11, 12. 
— , marine -engines, xxiv. 258-259, 260. 
— , mschanical-stoJcing, xviii. 94 ; xxvii. 

210-211. 
— , Rigg and Meiklejohn coal-ciUting 

m^achine, xxviiL 80, 192-194. 
— , safety-hooks, xxix. 215-217, 231. 
— , steam-boilers, xx. 61-62, 123-124 et 

seq,; plate xxxva. 
— , transmission of pouter by steam, xxxv. 

162 ; xxxvi. 27-28, 29. 
— , water supply, xxviii. 180. 
Lawrence colliery, xix. 117, 118, 121. 
Lawbie, J. G., quoted, xxviii. 251. 
Lawriston quarry, section, xi. 69. 
Laws, — , quoted, iii. app. 2. 
Laws, H. , inclination of boreholes, xxix. 

70-71. 

Laws, Wm., quoted, xxix. 184. 

Laws, W. G. , federation of mining insti- 
tutes, xxxvi. 200. 

— , shrinkage of paper, xxxiv. 181. 



Laws of ventilation, vi. 165-168. 

, physical, iii. 74 et seq. 

Lawson, John, quoted, xxxii. 75. 
l^WHon Main pit, lightning in, xxx. 36. 

mine, xxxi. 159. 
Lawsuits, XV. 266-270 ; xviii. 173. 
Laycock, Jos., quoted, iv. 89. 
Laying dust in mines, xxxvi. 99-102; 

plate XV. 

, use of salt for, xxxL 145-15;*. 

Lazy - tongs. Kind - Ghaudron boring 

system, xxi. 14, 16. 
Le Ch atelier, — , quoted, xxxvi. aba. 

13. 
Le Conte, Prof. Jos., quoted, xxxiii 

63, 54. 
Le Vbrrier, — , copper extraction, 

xxxvii. abs. 70. 
Lba and Hunt, coke, viiL 119. 
Leach, G. G., shrinkage of paper, xxxiv. 

175-180 ; plates xx v. -xxxiv. ; xxxv. 44- 

47. 
— , Sioete electric safety-lamp, xxxviii. 18. 
Lead, iv. 63, 64, 91, 94 ; xxxU. 62. 

— and copper-mining, Gumberland and 
North Lancashire, xxxiv. 116-124. 

— measures, xiii. 187-188. 

— mine, Newcastle exhibition, xxxvL 
223. 

— mines, xi. 103, 104. 

, Bleibera, xxxiii. abs. 76. 

, Derbyshire, gas, xxxviii. 69, 67, 69. 

, exhaustion, xiv. 46. 

, Stonecroft and Greyside, xxAii. 

15-22. 

— mining districts. North of Ehigland, 
xiu. 187-199 ; xiv. 9-14. 

, , geological map, xviii. 

plate xlii. 

— ore, Rosedale Abbey district, xxxii. 53. 

— ores, xxi. 255-258; xxiv. 242-248; 
XXV. 83, 89-91 ; xxvii. 137-139. 

, argentiferous, Sardinia, xxxvii. abs. 

6. 

— production, xxi. 172, 182, 192; xxvii. 
21 ; xxxii. *bs. 62 ; xxxiv. 123, 124. 

— smelting, Peru, xxxviii. abs. 11-12. 
, South Wales, xxiU. 248-249. 

— veins, xxvii. 17-18, 19. 
-- works, xxiv. 60-51. 

, PuertoUano, xxxiii. abs. 46. 

Leadbitter shaft, section, xxv. 78 ; xxxi. 

207. 
Leaders, xix. 81 ; xxviii. 119. 
Leading coals, cost, xvii. app. 1. 5-6, 

22, 31, 40, 52-53, 64-65, 70, 76, 76, 81- 

82, 86, 92, 104, 116, 132-133, 137-138. 
Leadville ore-deposits, xxxiii. abs. 104- 

105 ; xxxv. abs. 7. 
Leaia, xxviii. 16, 17. 
Lean, — , quoted, xvii. 22 et seq. 
Leases, xviii. 173 ; xix. 164-165. 
— , mining, ii. 239. 
— , coal-mines, xv. 178 et seq. 
Leather buckets, xiL 39. 
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Leaton, Jno., quoted, xxxviii. 190. 
Lebach strata, xxviii. 15, 65. 
Lebacqz, p., quoted, xxxiii. abs. 106. 
Leblanc and Loisbau safety-gear, 

xxxiii. abs. 3. 
Lebour, Prof. G. A., alttratioiui in hye- 

laws, xxxviii. 76a, 76b, 185. 
— , American coal and oil-regions, xxv. 

168, 169-170, 174, 175. 
— , Antrim iron-ores, xxxi. 47. 
— , appointed secretary, xxxvii. 130-131. 
— , breccia gashes and earth shakes, 

xxxiii. 165-174, 176-177, 183 ; xxxiv. 

167, 171. 
— , cla^sijication of carhoniferoim strata, 

xxv. 237 ; xxvi. 48-50, 51, 52. 
— , coal-measures, Catalonia, Spain, 

xxxvi. 3{-41, 117-121. 
— , coal-mining, New Zealand, xxxv. 

218-219. 

— , , North Formosa, xxxiv. 77. 

— , colzaline, xxxv. 67. 
— , conference of delegates of correspond- 
ing societies, British Association 1886 

meeting, xxxvi. 61-63. 
— , correlation of coal-seams of Northern 
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LoMMEL, G. T., quoted, xxxi. abs. 44. 
London, coal imports, x. 72. 
— , — under, xxxiii. abs. 27. 
— , 1876 meeting, Lindsay Wood's 

address, xxv. 189-199. 

— and Southampton railway, ix. 68. 
Londonderry, Lady F. A. Vane, 

quoted, iii. app. 1. 
Londonderry, bridge over Foyle, xxii. 

65. 
— , Nova Scotia, xxvi. 77-79. 
— , , mines and ironworks, xiv. 18, 

21, 22, 24. 
Long Beach coal-seam, xix. 147; xxiv. 

176, 189. 

— joints, xi. 85. 
Longhirst top seam, xxxvii. 7. 
Longridge, — , ii. 51, 76-77 ; xxxvii. 96. 
— , Cleveland ironstone, vi. 8. 

— , quoted, x. 8, 14, 15. 

Longridge, Henry, ii. 97. 

— , New South Wales coal-field, vi. 22. 

Longridge, H. G., iii. 54, 55, 234. 

— , Ghalyheale mine waters, v. 22. 

— , Erekli and Rodosto coal-fields, iii. 54 
et,seq., 61-73, 234. 

— , safety-cage, iii. 226. 

Longridge, J. A., ii. 7, 16 et seq, 

— , action of a jet of steam, as a motive 
power, for the purposes of ventilation, 
i. 35-62, 210 el seq. 

— , changes in condition of air in mines, 
iv. 203-259. 

— , choke damp and means of counter- 
acting its effects, ii. 36-46, 78 et setj.; 
97-98. 

— , committee on ventilation, v. 23. 

— , copyright ofpa/Mirs, v. 2. 

, discujision ofjMpers, v. 8. 
, mining surveys, iv. 264. 

— , position of and loss of temperature in 
ujKjast shafts, iv. 147-189. 

— , round ami rnwdl camJ,, v. 11. 

, Hivking through nand, v. 149. 

, H wing-door, i. 235-236. 

, rtinlilntifm ofmineH, iv. 12 et x^'/. 

, iijorking thick and thin Meanis, v. 7. 
Longridge, J. 1)., quoted, xi. 42. 
Longbiik;^, Jak. O., vi. 3. 
LoNGKiDGK, RoHT., quotcd, xi. 42. 
Longridge, R. B., quoted, xx. 66. 
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LoNORiDGE, RoBT. W., IfeftoH colltery 
explosion^ ix. 160-162. 

— , quoted, ix. 91. 

LoNGU^TT, M., quoted, xxxiv. aba. 70. 

Longwall working, iv. 194 et aeq.; v. 7, 8, 
19 ; xii. 65, 66 ; xvi. 42, 45-48; plates 
ix.-x.; 107-112; xvii. 56 et neq., 83 et 
seq,, 108 et aeq, ; xviii. 162 ; xix. 27-39, 
86-88 ; plates ix.-x. ; xxiii. 220-2-21, 
264 ; xzvii. 92 ; zxviii. 39-40 ; plans, 
65; xxxi. 19-20, 182; plates x.-xi.; 
xxziii. 158-159; xxxiv. 75; xxxv. 235, 
236; xxxviii. 31. 

, Annesley colliery, xxi. 3-9, 104- 

111 ; plates i.-iii., xxv.-xxvi. 

, Derbyshire and Nottinghamshire, 

X. 117, 127-131, 137 et aeq., 155 et seq. 

, East Hetton colliery, xxv. 251- 

260 ; plates Ixxv.-lxxvi. ; xxvi. 64-69 ; 
plate viia. 

, Framwellgate colliery, xii. 39. 

, Moira, x. 162-165, 167 et aeq.; 

xxxii. 183 et aeq.; plates xvii. -xviii. 

, Shildon lodge, viii. 93-94. 

, ventilation, xxxi. 17-18 ; plates vi.- 

ix. 

, — , goaf, xviii. 157 et seq.; plate xl. 

, Warora, xxxviii. 129-130. 

Long work, Yorkshire coal-field, x. 130. 

, sketches, ii. 244, 246-247 ; 246-248. 

Longwitton bottom coal, xxxvii. 13. 

— top coal, xxxvii. 13. 

Longy Heugh dyke, ix. 191, 194. 

Loose needle, surveying with, xxxi. 33-40. 

Loraine, Gape Breton, xxvi. 85. 

Lord, J no. S., quoted, xxxv. abs. 32. 

Lord Crewe's Trustees, quoted, xxxiii. 
74. 

Lord's Field colliery, Broadbent safety- 
cage, xix. app. i. 6. 

Lords of Admiralty, quoted, iii. 72. 

LoRiNG, F. Crooke, quoted, xxxiii. abs. 
36. 

Lorraine ironstones, xxxiii. abs. 79-80. 

Lorway coal-seam, xxiv. 177, 196, 208. 

Losh, Wm., quoted, viii. 53, 54. 

LosH, Wilson, Bell and Co., quoted, 
iii. app. 8 ; v. 171, 185 ; xxxvi. 
133. 

Loskey Beck, section, xxxii. 51. 

Loss in working-up ores, xxxi. 164, 167. 

— of heat in products of combustion, 
xxxvi. 140. 

from steam-pipes, xxxi. 79-80 et 

seq.; xxxii. 38 et seq.; xxxvi. 14 et 
seq. 

life, coal-mines, xxxv. 71-78, 101. 

J Merchant navy, xxviii. 200-201. 

, mines, xxviii. 198-204. 

, Royal navy, xxviii. 201. 

strength in heated iron-wire, viii. 

181-184. 

— — temperature in upcast shafts, iv. 
147-189, 253 et seq. 

Lotta gold veins, assay, xxxv. abs. 10. 



LoTTi, B., quoted, xxxvii. abs. 36. 
Loughs, xxviii. 121, 146, 147 ; figures, 

155 ; xxxi. 217, 226-228, 230, 231, 237 ; 

figures, 237. 
Louisburg, harbour, xxiv. 188, 192. 
— , railway, xxiv. 176. 
Louisiana, quicksilver, xxxv. abs. 41. 
Louvre boards in ventilating fans, xix. 6, 

7,8. 
LgWjWm., coal-ivashing apparcUus, xv.64. 
Low Bottom Band coal-seam, section, 

xxxu. 324, 348. 

— Dean limestone, ix. 188, 189 ; xxxvii. 
13. 

— Fogrigg, section, xxiv. 135, 136, 137. 

— Fumess, xxxi. 211-212. 

— main coal-seam, ii. 263, 272 et seq.; iii 
16, 23; iv. 143, 273; v. 119; xiii. 73- 
79, 125, 220, 221, 226 ; xiv. 28-30, 33; 
xxxvii. 6, 7, 126. 

, Burradon, viiL 161. 

, coal-getting, Haswell, xxxiii. 

39-41, 44-53. 
, gas, Elemore, xxx. 163, 165- 

166, 225 et aeq. 

, Hartley, xi. 143 et seq. 

• , horizon of, xxxvii. 151-153; 

plates xxxvii. -xl. 

, nip out, xxxviii. 55. 

• , pillar working, viii. SSetseq.; 

ix. 27-28. 
, Wallsend, v. 136. 

— Mere Beck lead-mine, xxxiv. 120. 

— Moor iron, xiii. 131. 

— Point, Nova Scotia, xix. 148-150, 156 ; 
xxiv. 178. 

— pressure boilers, xx. 50. 

— Teppermoor, section, to Glendue, 
xviii., plate xliv. 

Lowden, Geo., Hetton colliery explosion^ 

ix. 98-100, 110. 
Lower carboniferous conglomerate, xxxL 

162, 213 ; sections, 237. 

formation, xxvi. 49, 50, 52. 

, North of England, xxxviL 4, 12- 

13. 
, Western Newfoundland, xxiii 

167-176 ; plate xxxv. 

limestone, xxx. 56. 

, marine, Newfoundland, xxiii. 

167-171. 

rocks, xii. 157-158. 

shales and limestones, xxxL 213- 

214 ; sections, 237. 

— coal-measures, x. 108-110; xL 134; 
xxvii. 89, 91, 93, 94; sections, 97; 
xxxii. 321.322,343-345, 347-348, 355. 

, Scotland, xxxvii. 127-128. 

— Congo, geology, xxxviii. abs. 18, 64. 

cretaceous ironstone, xxiv. 30-31 ; 
xxxv. 141-145. 

— - Damiidd series, xxxii. 150, 151. 

— estuarine series, xxxv. 125, 128, 135 ; 
section, 145. 

— five-quarter coal-seam, ii, 217. 
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Lower Greensand, xxxv. 143, 145. 

— level anthracite seam, xxxi. 178, 189 ; 
section, 195. 

— Lias clay, analysis, xxxv. 156. 

iron-ores, xxiv. 24-27; xxxv. 108-113. 

— limestone shale, xxxiv. 127, 135 ; 
sections, 136. 

— Middle Saarbrijcken group, xxviii. 22- 
23 ; sections, 65. 

— Muschelkalk, xxviii. 13, 14, 65. 

— Oolite, iron-ores, xxiv. 28-30 ; xxxv. 
124-139. 

— Pennant series, xxiii. 208-209. 

— Permian breccia, xxxi. 229, 230. 

— rock vein coal-seam, section, xxxi. 
195. 

— Rothliegende, xxviii. 15, 65. 

— Saarbriicken group, xxviii. 18-22 ; 
sections, 65. 

— seam, xxx. 8, 11 ; sections, 25. 

— Silesia, coal-mining, xxxviii. abs. 17. 

, coal-production, xxvii. 28, 32. 

Lowick, ix. 211 ; xxxiii. 76, 76. 

— lime coal, xxxvii. 13, 18. 
LovvTHER, Sib J AS., quoted, xxxiv. 103, 

104. 
LowTHEB, Sib Jno., quoted, xxxiv. 101. 
Lowling, xxxiv. 129. 
Lubricants, mineral oil, xxi. 291-294. 
— , Ryhope air-receiver, xxxvii. 197. 
Lubrication of air-compressing machinery 

with light mineral oils, xxxviii. 3-12. 
coal-tubs, XXV. 215-223 ; plates Ix.- 

Ixix. ; xxvii. 8-9 ; plate iii. 
Lubtheen, boring for salt, xxx. 99. 
Lucas, J. , federation of mining institutes, 

xxxvii. 161. 
LuDERS, RiCHD., quoted, xxxviii. abs. 16. 
Ludus, XXV. 68. 

Ludworth colliery, water feeders, xii. 23. 
Luebtheen boring, xxxiv. abs. 62. 
LuEG, H., quoted, xxxviii. abs. 3. 
LuEBMANN, Fb., quoted, xxxiii. abs. 87, 

89. 
LChrig method of coal-washing, xxix. 

159-171 ; plates xxv.-xxxi. 
Luinachello, xxv. 70. 
Luminous paint, xxx. 24. 



LuMLEY bobbin, xxxiv. plate iii. 
Lumley colliery, xiii. 76 ; section, 76. 

— Park coal-mines, xv. 195. 
Lummerschieder coal-seam, section, 

xxviii. 65. 
Lumpsey mines, sinkings, xxxi 1, 111- 

114; plates xvi.. XX.; xxxv. 1]4. 
, working ironstone, xxxvi. 67-72, 

121 ; plates ix.-xi. 
Lunar attraction, xxxiii. 180. 
Lundhill colliery, broken workings, xxxi. 

17 ; plates iii., vi. 

— — , explosion, v. 231-274; section, 
231-232; plan facing 235; vi. 113-127, 
204-213 ; diagram of workings, 205. 

, plan of workings, xviii. 160 ; plate 

xli. 

, workings, vii. 82, 83. 

Lunel iron-ore, analysis, xxv. 75. 
Lunenburg, Nova Scotia, xxxi. 151, 153, 

155, 158, 162. 
LuPTON, Pbof. a., ddvantages of 

mechanical ventilation, xix. 233 et seq, 
— , Grafton Jones coal-getting machine, 

xix. 239-243 ; plates xliv.-xlvi. 
— , quoted, xix. 45. 
LuPTON lubricator, xxv. 220 ; plate 

Ixvi. ; xxvii. 8 ; plate iii. 
Lutraria, Formosa, xxxiv. 81. 
LuTTEBMANN, — , quotcd, xxxviii. abs. 

12. 
LuTTGEN, E., quoted, xxxvii. abs. 42. 
LuuYT, N., quoted, xxxiii. abs. 100, 107. 
Luxemburg, iv. 296, 297, 298. 
Lyall, — , quoted, xxi. 43. 
Lyell, Sib Chas., quoted, xi. 164, 167, 

169 173 ; xiii. 101, 163 ; xxxi. 151 ; 

xxxiU. 169-170. 
Lyell-Bbown, H. Y., quoted, xxxv. 

abs. 24. 
Lying cheek, xxviii. 124, 128. 
Lyon, R. B., non-conducting composi- 
tion, xxix. 8. 
Lyons pit, Hetton colliery, ix. 95. 
, Newton Cap, pumping-engines, xv. 

121 etseq., 131-133. 
Lypes, xix. 131. 
Lysons, D. and S., quoted, xxxiv. 91. 



M. 



Mabow, Nova Scotia, xxiv. 180. 
Macan colliery, xix. 117, 118, 121, 122. 
McAuLAY coal-seam. Cape Breton, xix. 

146, 159-160 ; xxiv. 175, 176, 189, 198- 

199, 205 ; xxvi. 55 et seq. 

, gas production, xxvii. 222. 

-IT — — , section and analyses, xxvii. 

221. 
McBean coal - seam, analyses, xxvii. 

232. 
MacCabthy, S., Lloyd ventilating fan, 

xix. 5-6. 
McCiiARTY, Messbs., quoted, xxxi. 187. 



McCbeath, Andb. S., quoted, xxxiv. 

abs. 21. 
McCuLLOCH, H., quoted, xxxv. abs. 59. 
Macdebmott and Williams, perforator, 

XX. 65 et seq.; plate xxx. 
Macdonald, — , quoted, xxxviii. 98. 
McDouGALL disinfecting powder, v. 

263, 265. 
Macfablane, D., quoted, xxxv. abs. 59. 
Macfablane, J as., quoted, xxxiii. 119. 
Macfablane, T., quoted, xxxviii. 65. 
McGiLL disconnecting hook, xix. app. 1. 

16-17 ; plate xvii. 

8 
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McGregor seam, xix. 124, 134-135. 
Machine aud hand driving, xxxi. a))8. 
45-47. 

— borers, xxxi. abs. 27. 

— drills, xxxi. 164. 

— rivetting, xviii. 4-5, 9-18. 
Machine Tunnelling Company, quoted, 

XX. 221. 
Machine ventilation, vi. 145. 
Machinery, xv. 207, 208, 209, 210, 212, 

216, 221. 
— , New Zealand coal-mines, xxxv. 179, 

181, 192-194, 201, 203, 205, 206, 208, 

211-212. 
— , stone-cutting, xxxv. abs. 21. 

— in collieries, xxxiii. 156. 
Mackarski compressed-air locomotives, 

xxxii. 9. 
McKay, Alex., quoted, xxxiv. abs. 34; 

xxxv. 175, 178-180, 186. 
McKellar, H. S., quoted, xxxv. abs. 

59. 
McKellar, Peter, quoted, xxiv. 243. 
McKellar vein, xxiv. 248. 
Mackenzie, E., quoted, xxxvii. 9. 
Mackenzie, John, quoted, xxxviii. abs. 

61. 
McKenzie hematite, xxvi. 82. 
McKerrow, J., quoted, xxxv abs. 59. 
McKinless, Jas., gauzeless safety-lamp, 

xxxvii. 69-72, 73-74 ; plate xviii. 
Mackworth, Herbert, improvements 

in boring for minerals, wells and 

shafts, ii. 57-66. 
— , quoted, i. 68-69, 270; viii. 114, 119, 

124 ; xii. 63. 
— , safety-lamps, ii. 51-54. 
— , Waring coal-cutting machine, ii. 

67-69. 
— , water as a ventilating power, ii. 71- 

73, 101. 
Mackworth & Rogers coke- kilns, viii. 

113. 
Mackworth railway coke-oven, ix. 43- 

44 ; figures, facing ix. 43. 
MacLaren, — , quoted, xi. 166, 169 ; 

xii. 31. 
McLaren, B. N., quoted, xxxvii. 85. 
McLaren, J. M., quoted, xxxv. abs. 

59. 
McMuRTRiE, J., BuAsian cocd-Jiekls, xxiv. 

21. 
Macnab, Dr., quoted, xxxvii. 9. 
Macquekn, J. W., quoted, xxxvi. 104. 
Macrae safety-lamp, experiments with, 

xvii. 19. 
McRuRY coal-seam, xix. 146 ; xxiv. 175, 

177, 189. 
McVicar chain works, experiments on 

wire-ropes, viii. 17. 
Madagascar, coal, xxxviii. abs. 69-70. 
— , geology of, xxxvii. abs. 14-15. 
Maddison, Ralph, quoted, x. 248. 
M ADDISON, Thos., evidence on boiler 

explosion, iv. 48. ' 



Maddison, Wm., Lutidhifl colliery 

tup/anon i v. 243-245, 249 et seq. 
Maddison, W. Y* . j direct -acthuj pumpiwj 

and windiiKj-tnghitityyiw, 28 et .^eg., 40-41. 
— , quoted, xv. 141. 
Maddox, Jas., and Jnc, Burradm 

colliery explosion, viii. 164. 
Ma<lrid mining exhibition, xxxiii. abs. 46. 
Maestra, — , quoted, xxxviL 29, 49. 
Magdalen Islands, xxx. 54, 58. 
Magnesia in iron-ore, xxvii. 132. 
Magnesian cements, accidents with, 

xxxvi. abs. 23-24. 
, analyses, xxxvi. abs. 23. 

— limestone, iii. 22 ; v. 44 ; vi. 12 ; x'. 
81, 101, 102 ; xiu. 44, 45, 93-95, 97, 
98, 100-103, 169, 170, 171, 177, 222, 
224; XV. 16, 17; xxi. 265, 266, 268; 
xxviii. 117, 118; sections, 155; xxxL 
218; sections, 237; xxxiii, 165, 166, 
169, 171. 

, Durham, xiii. 205-213 ; map, facing 

205 ; xiv. 28-34. 
, — , map, V. 117 ; sections, 119, 

122, 128. 

, Maryport, xi. 180. 

, outcrop in Midlands, x. 118, 138, 

150, 151. 

, salt water in, xiii. 201-202. 

, Seaton Carew boring, xxxviii 21 

et seq. 

, sinkings through, xiii. 106-107. 

, water from, xxx. 264. 

Magnesium carbonate as a non-conductor 

01 heat, xxxvii. abs. 42. 
Magnetic bricks, xxxiii. abs. 54. 

— compass, disadvantages of, xx. 98-99, 
104. 

, prospecting with, xxxiii. abs. 25. 

, use of, xxxiv. abs. 35. 

— eflfect of iron in mines, xx. 46, 47. 

— iron-ore, v. 207-209; xxiii. 169, 171. 

— ironstone, xiii. 143-144 ; xxxii. 44, 45. 
, Rosedale Abbey, xix. 193-200; 

plates xxxiii. -xxxvii. 

— ores, vi. 9, 189, 191, 196 ; xiv. 20, 21. 
, prospecting for, xxxiii. abs. 25. 

— properties, vii. 89. 
of ore, vii. 100-101. 

— quarry, Rosedale, xxxv. 126, 128; 
section, 145. 

— water-gauee, iv. 42. 

Magnetism in iron tubes, xxix. 189-190^ 
Magnetite, xxvi. 71, 72, 74-76, 86. 
-, analyses, xxvi. 72, 75. 
Magneto-electric gas detector, xxvii. 287 

et stq. 
Magnetometer, Newall, xx. 108-109. 
Magnus, — , quoted, iii. 176, 179 et seq. 
Main band, vii. 87, 88. 

— — coal-seam, xxxiii. 121, 123-126, 
128, 131-133, 135, 147, 148; xxxiv. 
102, 109, 111 ; xxxv. 225. 

, sections, xxxii. 323, 326, 327, 

339, 348, 349, 363, 366. 
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Main block, Cleveland, xxxv. 117 ; sec- 
tions, 145. 

Main coal seam, ii. 151-152, 154, 215, 
262-264, 271; iv. 273; ix. 204, 208, 
109, 218, 220, 223-225 ; x. 45 ; xi. 73; 
sections, 73, 75 ; plan, 74 ; sections, 
xiii. 75, 77, 207-209, 213; xv. 234, 
237; XXX. 125; xxxvii. 6, 7, 13, 15, 20, 
126 ; xxxviii. 55. 

, Formosa, xxxiv. 74. 

, Haswell, coal-getting in, xxxiii. 

53-54. 

, Moira, two systems of working, 

xxxii. 181-190; plates xiv.-xxiii. 

, pillar working, viii. 88 et seq. 

, West Auckland, v. 20. 

— drifts, vii. 83. 

— hard coal-seam, x. 118. 

— ironstone band, Cleveland, pillar 
workings viii. 88 et seq. 

— roads of mines, iron supports, xxxvii. 
135-143; plates XXX. -xxxii. 

, steel supports, xxxvii. 221- 

244 ; plates 1. -li. 

— rope, iii. 279. 

— seam, xix. 115, 123, 155, 158. 

, Cleveland, v. 18.i, 189, 193, 195, 

196, 198, 201, 202, 204, 205. 

— soft coal-seam, x. 119. 

— stone coal-seam, section, xxxii. 330. 

— vein, xxvii. 18. 
Maintenage, xxvii. 179. 
Maitai formation, xxxv. 186. 

« Maitland, J. P., quoted, xxxv. aba. 69. 
Maize beck, xxi. 252. 

— for horses, xxxii. 75-77, 112-113, 155, 
161 et seq. 

Majendie, Col., quoted xxxiii. 8. 
Makonjwa Range, Transvaal, xxxviii. 

171. 
Makuc, E., quoted, xxxiii. abs. 76, 97. 
Makum coal-fields, xxxviii. 158. 
Malacca, tin-mining, xxxvi. abs. 3. 
Malachite, xxv. 82. 
Malagarh hill, Kawassa, manganese, 

xxxviii. 79. 
Malange iron-ore, analysis, xxv. 76. 
Malay Archipelago, tin, xxxv. abs. 57. 

— peninsula, geology, xxxvi. abs. 3. 

— tin smelting furnace, xxxvi. abs. 5. 
Malk, M., quoted, xxxv. abs. 53. 
Malherbe, R., quoted, xxxiv. abs. 68, 

78. 
Malissabd-Taza, M., quoted, xxxv. abs. 

64. 
Malkowitz boring, xxx. 88. 
Mallard, E., experiments on pressure oj 

gas in solid coat, xxxii. 123-132. 
Maijlabd and Le Chatelieb, quoted, 

xxxiii. abs. 39, 69, 102; xxxvi. abs. ]3. 
Malleable iron, xiii. 149-155. 
Mallet, F. R., quoted, xi. 25 ; xxxii. 

abs. 1 ; xxxiii. aos. 30 ; xxxiv. abs. 15, 

76 ; xxxvii. abs. 48. 
Malting, xxxi. 185. 



Malvern hills coal-seams, New Zealand, - 

xxxv. 197. 
Mammalian remains, Styrian coal, xxxvii. 

abs. 01. 
Mammatt, J. E., quo ed, xix. app. i. 6. 
Mammoth coal-seam, xiii. 33, 34, 38 ; 

xxxviii. abs. 5. 
Management of English collieries, xxxi. 

14. 

— of colliery horses, xxxii. 61-116,. 154- 
174 ; plate xii. 

Manby, Col., quoted, xxi. 289. 
Manchester, boiler explosions, xxxii. 191, 

195 ; plates xxiv., xxvi. 
— , proposed meeting at, xiii. 217 . 

— and Liverpool railway, Rocket loco- 
motive, viii. 63. 

— canal, xxxv. 229, 232. 
Manchesteb Geological Society, 

xxxvii. 158. 
Manchester meeting, 1866, xiv. 37, 67-69, 

91, 101, 107 et seq., 133 et seq.; xv. 

13, 19, 81, 99, 103, 107. 
Man-engines, xxvii. 181, 183. 
Manganese, annual production, xxi. 173, 

183, 193. 
— , effect of, in blast-furnaces, xiii. 139- 

140. 
— , efl'ects of mixture with coke, xxii. 

14-15. 

— deposits, Belgium, xxxiv. abs. 37. 
, Bosnia, xxxviii. abs. 66. 

— — , Caucasus, xxxvii. 96. 

, Central India, xxxviii. 79. 

, Moravia, xxxv. abs. 14. 

, Sardinia, San Pietro, xxxiv. 145- 

158; plates XX. -xxiii. 
, Transcaucasia, xxxiii, abs. 60. 

— in iron-ore, xxiv. 158, 160, 161; xxvii. 
132. 

— ore, xxv. 83. 

, Merionethshire, xxxvi. 103-117 ; 

plates xvi.-xix. 

— ores, origin of, xxxv. abs. 42. 

— oxide, V. 202. 

- production, San PietroJ xxxiv. 166- 
157. 

— septaria, xxxv. abs. 14. 
Manganiferous iron-ores, Pyrenees, 

xxxiii. abs. 30. 

, Rancie, xxxiii. abs. 107. 

Mangotsfield coal-seams, xxvii. 90, 92- 

93. 
Manhattan steamer, xviii. 44, 114. 
Manilla ropes, xxxi. abs. 17, 18 ; xxxiv. 

abs. 55. 
Manipur, minerals o', xxxiii. abs. 31. 
Manor Wallsend colliery, xv. 218. 
Manufacture of coke, xxii. 3-*J0, 81 et 

seq., 152-157; plates i.-xiv. ; xxxviii. 

40. 

, Westphalia, xxxviii. abs. 4. 

iron, xiii. 109-165. 

— and steel, Italy, xxxviii. abs, 

21, 
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Manufacturing coal, xii. 159, 161-162. 
Manure, Inusic slag, xxxvii. aba. 31. 
Mapping of Pennsylvanian anthracite 

region, xxxi. aba. 12. 
Maps, Alais arrondissenient, v. 27. 
— , Austrian Dominions, iv. 54. 
— , Belgian and Westphalian coal-fields, 

XX vi. 28. 
— , Boulonnais coal-field, xxvii. 163. 
— , Bristol coal-field, x. 97. 
-, Cape Breton coal-field, xix. 138. 

- , China, XV. 67. 

- , construction in relief, xxxviii. abs. 71. 
- , Cornwall minerals railway, xxvii. 

136. 

— , Cum'terland coal-field, etc., viii. 143, 
145 ; xix. 116. 

— , Derbyshire and Nottinghamshire 
coal-fields, facing x. 117, 150. 

— , district between Carlisle and New- 
castle, xxiv. 94. 

, UUswater and Tynemouth, xxiv. 

60. 

— , Durham, maguesian limestone dis- 
trict, V. 117 ; xiii. 204. 
— , Durham and Border Counties, xi. 

. 129. 

— , Dutch Limburg, xxvi. 28. 
— , Erekli coal district, iii. 61. 
— , Formosa, xxxiv. 68. 
— , France, vi. 47. 

— , Great Northern ct>al-field, ii. 102; 
explanation of, 261271: v. 167, 175; 

X. 41. 
— , Hunter River distnot, vK *T^k 
— , Lackawanna vtvU fioUU xi i. V\V 
— , Lake Su|K>rior nunin^ iv^iou*, xxiv. 

248, 



ivurt 



— . Mort^tou 1U> a^^tiiv t. vi 4vS. 
— Now South W^-^Um*, NowvN^HtK 
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lriot*% Nv ^<^^ !»*^ , ,« _ 
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* , vsv^l ix^iivm, xiii. ^ 

* IVtv^u v^vjUtielf xix. ie2: xiiL !>?. 

* i*i^K*»tt» v^^i'^'^i^' xi- i^^i- 

] H\si«^^^**^^*' district. xxiL li^ ; xxiii. 

* .xvVJ^UnSv \\v\. *1»^ *^\,^ 

iv^i t* ^^^ «»* -*^^ * - ,. . 

SvHilh Widt^ Anihnfcojt* dtsmct. 

.. , 5^v«iiK sketch, xxxvi. 40. 



Maps, Styria, Cilli district, iv. 106. 
— , iSurroca coal-field, xxxvi. 40. 

, Sydney, Nova Scotia coal-field, xxiv. 

188, 216. 
-, Tyne river, Newcastle to Tynemouth, 

xxxvi. 219. 
— , United States coal-fields, xxv. 176. 
— , West Cumberland and Fumess, 

xxxiv. 137. 
Maramarua Creek, xxxv. 181. 
Mabchese process of copper extraction, 

xxxvii. abs. 70. 
Mabcou, Jules, quoted, xxxiv. abs. 18. 
Mareschal, J., quoted, xxxviiL abs. 

70. 
Mabgraf, — , experiment icith coat^nM 

at Xeunkirchen, xxxiv. 199, 221-245. 
— , quoted, xxxvi. abs. 27. 
— , Hecuritey xxxvi. 81-82. 
Maria, Aix la Chapelle colliery, sinking. 

xxxvi. abs. 35. 
Maria coal-seam, xxviL 185-186i. 
Mariahiitte, section, xxviiL 65. 
Marian-y-Cwm hematite district, iir 

86. 
Mariaschein, Austria, stair-grate famaee, 

xix. 63-64 ; plate xv. 
Marie coal-seam, xxTiiL 39 ; aectkos. 

59, 65. 
Mariemont colliery, ty-Hii jJi^ ^4^ 

— and Bascoup mines, xxttL 181-183L 
Marienberg silver-mines, xxxvL »h^ . 37- 

38 ; xxxvii. abs. 2. 
Marine boilers, xxx. 73 ; plates xIt.-it. , 
, explosions, xxix. 36, 3S, -t2 : nix. 

94 tt i<eq. ; plate ix. 
- , Shaw, xxvi 93-101 ; plates xL-ifL: 

xxviL 9-12. 

— engines; British comm^rciaj ^rr 
xxiv. 105-127, 250-253, 256-21 
xxi.-xxxi. 

MARiom's law, iiL 74. 
Market value of capital sunk in 

xxviL 164-165. 
Markham, 6. £. ^mz^iiiti^ 

xxxriL 73. 
— , ^Ki-Mriity xxxvL 8ou 
— , ^Ktr« imprortH tlettwie 

xx3nri. 58w 

Markischkk Boii^Km I^irsFKcn^J 

SocDRT, xxix. 30-3L 
Marl slate, xir. 31. 

MaMU&S C<»XISRT GOMF^lXT. 

Maklet, Josx, tL 3. 
xix. 236. 
xxxTiiL 76a.76bv 1^ ISSl 

— . liKitr <ciam-pm:mp^ 3nrL 

— . *•.*"- r ^jrjwww M i ^ , TiiL :SI&. 

XTTviiL230L 

— , B'^y:K%:ifSkS mfii 
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Marley, John, Cleveland ironstone, v. 

165-223; vi. 7, 8,9, 10, 11, 12, 187-189. 
— , coal-cutting machines, xiv. 105, 116 

et acq, 
— , coal -measures of Catalonia^ xxxvi. 117- 

119, 120. 
— , coal-mining, xii. 149-218. 

— , , Warora, xxxviii. 169. 

— , coaJ -washing apparatus^ xv. 64, 65. 
-, Copp^e coke-orenji, xxii. 109, 156. 
— , corre/afion of coal-seams, Northern 

England, xxxvii. 124-125, 127-128. 
— , Cumherland coaJ -fields, xi. 182 et seq, 
—. — Lias, xL 195. 
— , danger of sparks from prickers and 

sfemmers, xxxiii. 11. 
— , death of Mr. Jeffcock, xvi. 130. 
— , diamoiul rock-horing, xxx. 106. 
— , direct-acting pumping and unnding- 

enginen, xv. 31, 35, 38. 
— , discovery of rock salt at Middlesbro*, 

xiii. 17-22. 
— , discussion of papers, xvi. 112, 131. 
— , drainage of mines, y, 163. 
— , election of officers, ix. 53. 

— , • ince-president, xviii. 85. 

— , endless-chain and tail-ropes committee, 

xiv. 114, 115, 134. 
— , tnlargemeiU of institute, xv. 78-79. 
— , ex-officio members of council, xiv. 

7-8. 
— , federation of mining institutes, xxxvi. 

1*98-200 ; xxxvii. 166-167, 175 et seq. ; 

xxxviii. 76-76a, 220, 221. 
— , finance committee^s report, xii. 147- 

148. 
— , gas, Strafford Main colliery, xvii. 59- 

60. 
— , — • in metalliferous mines, xxxviii. 

71,72. 
— ^, geology of Border districts, xi. 60, 62, 

63, 189 et seq. 
- -, Great Northern coal-Jidd, x. 78-79. 
— , Hetton safety -lamp experiments, xvii. 

2, 4. 
— , increased number of vice-presidents, 

ix. 255; xi. 209, 223 e^ scg. 
— , Kind- Chaudron boring system, xxi. 14 

et seq. 
— , lead-mining districts, xiv. 10, 12, 13, 

14. 
— , Lemielle ventilator, xviii. 57-58, 60. 
— , light mineral oils xxxviii. 12. 
— , longwall working xvi. 108 et seq. 
— , magnetic ironstone, Rosedale Abbey 

district, xix. 193-199. 
— , manufacture of coke, ix. 48 et seq. 
— , m-echanical stoking, xviii. 95-96 et seq. 
— , mining in mountain limestone, xix. 95, 

103, 104, 106, 107, HI. 
— , Natural History Society, agreement 

icith, xii. 41-42. 
— , new mining patents, xvii. 63. 
— , observations on safety-cages, xv. 107- 
IIJ Pi seq., 119-120; xvi. 23-26 et seq. 



Mabley, John, papers read at British 
Association, xxxviii. 47. 

Pieler spirit-lamp, xxxviiL 182a, 182b. 

pillar working, viii. 177. 

PloAihetts and Canonbie coal, xi. 194. 

president, election, xxxvii. 220. 

presidential address, xxxviii. 29-45,46. 
printing of papers in advance, xvi. 
131, 132. 

progress of Institute, xxxviii, 220-221. 

proposed local meeting, xiv. 8. 

— record of . sinkings, xiv. 8. 
publication of Manchester papers, xiv. 

134 ; XV. 29. 

quoted, vi. 15, 19^20 ; vii. 85, 86, 93, 
94; viii. Ill ; x. 10; xii. 214; xxxv. 
129 ; xxxvii. 4. 

rating of coal-mines, xiv. 102, 103. 

report of rides committee, xix. 100-101. 

remsion of rules, xviii. 107, 127. 

Rosedale ironstone, vi. 190 ; vii. 93, 
94, 95, 99. 

Royal Commission on coal-mines, xvi. 
131. 

safety -cage, iii. 225, 226; xvi. 23; 
xvii. 41, 42. 

sinking throuxfh sand, v. 158. 

steam boilers^ xviii. 109, 118 e^ seq. 

survey of Flaggy Creek pit-heading, 
xxxviii. 16. 

Swete electric safety-lamp, xxxviii. 
17, 18, 19. 

tail-rope committee's report, xviii. 81. 

term of presidential office, xvi. 129-130. 

thanks members for election as presi- 
dent, xxxviii. 17. 

treasntrership qf E. F. Boyd, xvi. 131. 

tubing boreholes through quicksands, 
X. -^48, 249. 

underground conveyance in Cleveland, 
xvi. 93, 94. 

— surveying, xx. 46, 105. 
variations in faulting of coal, xxxviii. 

53, 56, 57-58. 
ventilaling funuices, ix. 158. 
ventilation of mines, vi. 158-159, 161. 
West Cumberland hemMite deposits, 
xxviii. 222, 229-230. 

unnning of the high main seam at 
Gosforth, xxxviii. 201, 203. 

Wood memorial hall, xvi. 107 ; xix. 
73, 74. 
Marley, J. W., quoted, xxiv. 9-11, 

151-152; xxxvi. 117-118. 
Marley Hill boiler explosion, xi. 208-209. 
Marley Hill Coking Company, quoted, 

ix. 48, 49. 
Marley Hill colliery, diagram of tempera- 
ture curves, iv. 146. 

, engine-plane, xvi. 56. 

, fixed engine, iii. 307-309 ; plan 

and elevation of engine, facing 318. 

, horses, iii. 265. 

— — — , tail-rope system, xv. 82-88 ; 
plates x.-xi. 
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Marmora, Ontario, gold-bearing veins, 

xxxi. aba. 41. 
Mamaval ironworks, boiler explosion, 

xxxiii. abs. 71. 
Maros river, xxxv. 81, 82. 
Marpingen colliery, section, xxviii. 65. 
Marquoise scales, xx. 78-79. 
Mabbeoo, Prof. A. Fbeire, detection of 

inflammalde ydses, xxvi. 137 ; xxvii. 69, 

70, 293, 294. 
— , examination of coal-gases, xxv. 41-43. 
— , examinationjif xxiv. 42. 
-r-, gcMes occluled by cocUy xxii. 25, 28, 

130, 131, 136-136; xxvi. 37, 38. 
— , quoted, xii. 202 ; xxxvii. 245. 
— , recording water-gauge for pit pur- 

poses, xxviii. 71-73. 
— , safety-lamps and shot-firing^ xxiv. 69, 

70, 16*9, 170. 
— , some recent experiments with coal- 
dust, xxviii. 85-103 ; plates xvi.-xvii. 
— , spontaneous coinirustion of coaly xxv. 

182-183. 
Mabsaut, J. B. , quoted, xxxii. abs. 53. 
— , safety-lamp, xxxii. abs. 16-17 ; xxxiii. 

abs. 39 ; xxxiv. 161-167 ; plate xxiv. ; 

xxxvi. 57, abs. 43;xxxviii. 182a-182b. 
Marsdek, H. R., quoted, xxx. 136. 
Marsden bay, xxxiii. 165, 169, 170. 
— colliery, Burnley, endless chain, 

xvii. app. i. plates xxxiv., xxxvi. 
, Durham, electric lighting plant, 

xxxv. 239-240. 

, — , plant, xxxvi. 209. 

, — , seismograph records, xxxvii. 

55 et seq, ; plates viii.-x, 
Marsh gas, xxii. 25, 27, 28 ; xx\^i. 289- 

290. 
, experiments on Pieler spirit-lamp, 

xxxvui. 179-181. 
and air, safety -lamp experiments, 

xxxv. 21-23, 25-27, 29-30 et seq. 

in mines, xxix. 173, 174. 

Marshall, Frank, quoted, xxiv. 115, 

124. 
Marshall, F. C, (quoted, xxxvi. 143. 
— , Shaw marine, botfer, xxvi. 99. 
Marshall, W. P. , thanks of Birmingham 

institution, xviii. 150. 
Marshall and Garrett coal-cutting 

machine, xiv. 83-89, 115-116; plate 

Ixxii. 
Marshall Green, coal-seams, xxxvii. 127. 
Marsilly, C. de, quoted, xxvii. 264 et seq. 
Martelet, — , visit of institute to 

Denain, xxvii. 263. 
Marten, E. B., boiler accidents, xxix. 

48-49, 61 ; plate ii. 
— , explosions of boilers and other vessels, 

xxxii. 191-199, 200, 216, 219-220; 

plates xxiv. -xxix. 
— , intenud stress in cylindrical and 

spherical dams, xxxii. 22'?. 
— , quoted, xvi. 140 ; xxviii. 249 ; xxix. 

91. 



MARTENS, Hr., quoted, xxxii. abs. 74. 
Martin, R. F. i^ewcastle tvcUer supply, 

xxiv. 54-55. 
- , publicity or secrecy of examinations, 

xxiv. 39-42. 
Martin, T. P., Cumberland coal-fief d, 

xxxii. 357-360; xxxiii. 128-135,' 140- 

142. 
Martin's coal-seam, xxiv. 196, 197; xxxL 

179 ; xxxiv. 106, 107, 109. 
Maryport coal, xi. 186. 

— collieries, xxxiii. 123, 146, 146. 

— furnace, xxxiv. 89, 90. 

Mask, for breathing in noxious gases, 

xxxi. 197 ; plate xxxiii. 
Maskelyne, — , quoted, xxxvii. 113. 
Mason, — , safety-ca^es, xv. 113. 
Masonry, contract prices, xxxiii. 233. 
Massa Maritima mine, carbon dioxide in, 

xxxviii. 67. 
Massachusetts coal, xxxv. abs. 40. 
Massingham, W., lightning in pit. West 

Thomley colliery^ xxxiii. 90-92. 

— , quoted, xxxvi. 86. 

Master band coal-seam xxxiii. 122, 141, 
142, 146. 

, section, xxxii. 350. 

Matfen, xxiv. 74, 75, 76, 77, 82. 

Mathadih, Hindostan, sections, xxx. 25. 

Mathematical determination of under- 
ground isotherms, xxxiii. 23-29. 

— theory of Amsler planimeter, xxviii. 
211. 

Mather, Colin, quoted, xiii. 22. 
Mather, Jas., quoted, viii. 138, 166 ; xv. 

246. 
Mather and Platt, boring machine, 

xxi. 17 ; xxx. 88, 98, 100. 
- , quoted, xii. 176, 214 ; xiii. 18. 
— , system of boring, xxxviii. 94. 
Matheson colliery, xix. 16^. 
Mathet, — , quoted, xxxvii. abs. 32. 
Matriculation, xi. 222. 
Matthew, G. F., quoted, xxiii. 175. 
Matthews, G., quoted, xxx. 66. 
Matthews, R. F., Birmingham meeting, 

X. 243 et seq. 
— , coal -cutting machi7ies, xiv. 124, 125. 
— , ga.s at Strafford Main colliery, xvii. 

111. 
— , Hetton colliery explosicni, ix. 122-123. 
— , safety -cages, x. 96; xv. 117, 118. 
— , spontaiieous combustion of coal, x. 169 

et seq. 
— , tail-ropes, xv. 90. 
Mathews, Wm., Grea>t Northern coal- 

feld, X. 73-74. 
— , quoted, x. 27, 194. 
Mattirolo, E., quoted, xxxvii. abs. 11. 
Matyasovszky, J. VON, quoted, xxxiv. 

abs. 23. 
Maude, — , quoted, app. iii. 2. 
Maudlin coal-seam, ii. 215-216; iv. 141 

et seq. ; xxxvii. 6, 126, 151-152. 
, gas in, V. 17. 
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Maudlin coal-seam, Ryhope, xxi. 73. 

, Seaham colliery, barometer ob- 
servations during sealing up of, xxxii. 
225-316 ; plates xxx. -xxxi. 

, section, v. 119 ; xiii. 77, 209. 

Maurage colliery, Kind-Chaudron boring 
system, xx. 189, 194-196. 

— pits, flint-masses in, xxi. 13. 
Mauricb, a. H., fire-damp indicator, 

xxxvi. 73-76 ; plate xii. 
Maurienne anthracite and lime industries, 

xxxiii. abs. 85. 
MausSieb, — , quoted, xxxvii. abs. 71. 
Max coal-seam, xxviii. 39-40. 
Maxim dynamo, xxxiv. 11. 

— incandescent lamp, xxxiv. 41-42. 
May, George, feeding of colliery horses, 

xxxii. 161. 
— , Goivrie miiies. Gape Bretaii, xxvi. 61. 
— , haulage exhibits, xxxvi. 123, 218. 
— , inclination of boreholes, xxix. 191. 
— , lightning in pit, Tanfleld Moor, xxx. 

36-37, 42-43. 
— , presmire of gas in solid coal, xxx. 259. 
— , quoted, xxiii. 40; xxviii. 72, 90; 

xxxvi. 123. 
— , safety-hooks, xxix. 217, 219. 
Mayer, J., quoted, xxxiii. aba. 91 ; 

xxxvi. abs. 41 ; xxxvii. abs. 46, 46. 
Maynard, T. C, quoted, 1,2; ix. 96, 

168. 
Mayo, Lord, quoted, xxxviii. 81. 
Mayor of Newcastle, Mining College, 

iii. 343 et seq. 
Mazarron mining district, xxxiii. abs. 

35. 
Mazenay iron ore, analysis, xxv. 75. 
Mazzuoli, L., quoted, xxxv. abs. 7 ; 

xxxvii. abs. 2. 
Meadow pit, Wigan, endless-rope, xvii. 

app. i. .134-138 ; plate 1. 
Meadow- vein coal, Pontypool, ix. 43. 
Mealsgate, xxxiii. 122, 123, 125, 131, 

134, 138, 140, 146, 148. 

— collieries, section, xxxii. 356. 
Measure and balls take ironstone, x. 1 18. 
Measurement of pumping results, xvii. 

22 et seq. 
Measures for coal, xv. 186, 230, 258. 
Measuring depth of shafts, xxxii. abs. 

57. 
Mechanical and mining engineering, in- 
terdependence of, xxiv. 127. 

— boring machines, xxvii. 52. 

— coal-getter, Haswell coliiery, xxxiii. 
37-59 ; plate i. 

— coal-screens, xxvii. 181-182. 

— contrivances in coke manufacture, 
xxvii. 127-128 ; plates xi.-xiv. 

— conveyance of coals underground, 
general system, iii. 314-318. 

— drilling, xxxi. 141-142. 

— — , Skelton Park mine, xxxi. 107-110 ; 
plate xiii. 

— drills, xxxii. abs. 43 ; xxxv. 230. 



Mechanical effect of blown-out shots on 
ventilation, xxv. 239-248 ; plates Ixxi.- 
Ixxiv. ; xxvi. 101-107. 

— engineers, on council of Institute, xv. 
3, 77-80, 164, 293 ; letter from, xviii. 
150. 

— motor for electric lighting, xxxiv. 67- 
68. 

— slate-picker, xxxviii. abs. 20. 

~ stoking, xviii. 38-39, 41-49, 51-66, 86- 
98, 108 et seq. ; xxxvi. 140-141. 

for colliery boilers, xxvii. 205-212 ; 

plates, xxvi.. xxvii. 

— ventilation, xviii. 102, 133-137 ;*xxv. 
191-192, 195-196. 

, economical advantages, xix. 223- 

237 ; plates xiii.. xliii. 

— ventilators, xxvii. 100-119. 

, joint committee on, xxxvii. 181- 

193. 
, report of committee on, xxx. 273- 

292 ; plates, xlviii.-lxv. 
Mechanics' Magazine, quoted, iii. 217-218. 
Mecklenburg, potassium salts, xxxiv. 

abs. 62. 
Medals presented to rescuers. Hartley ' 

colliery, xi. 167. 
Medical schools, ii. 75-77, 91-97. 
Medijcott, H. B., quoted, xxxi. abs. 

48 ; xxxiii. abs. 30 ; xxxv. abs. 34 ; 

xxxvi. abs. 11. 
Medomsley colliery, xv. 238. 
Meeting for formation of Institute, i. 

1-2. 
Meetings, admission to, xi. 211-212, 225. 
— , day of, iv. 123, 1.39, 261 ; v. 64, 227, 

228 ; xi. 225 ; xiv. 136 ; xvi. 127, 132 ; 

xxxi. 49-50. 
— , frequency of, v. 228 ; ix. 3. 

, joint, 1872, xxi. 113, 157, 221- 

239. 
— , proposed central, xiii. 217 ; xiv. 1, 

8-9, 27, 37. 

— at other centres, ix. 16-16. 
Megalichthys Hibberti, tooth of, ix. 189. 
Meik, — , quoted, xi. 2. 
Meiklejohn coal-cutting machine, 

xxviii. 75-81, 165, 188-194; plate xv. 
Mein Water, section xi. 86. 
Melaphyre, xxviii. 20 ; section, 65. 
Melgramfitz colliery, xxxiii. 122, 134, 

136, 138. 
Melmerby Scar limestone, xxxvii. 12. 
Mell, Prof. P. H., quoted, xxxi. abs. 

39 ; xxxiii. abs. 22. 
Mello, Rev. J. M., quoted, xxxvi. 62. 
Melly, E. F., anthracite coal, South 

Wales, xxxi. 175-191. 
— , notes on Warwickshire coal-field, 

xxxiii. 151-162. 
Members, arrears, vii. 182 ; xiii. 216. 
— , attendance of, xvi. 42-43. 

— of council, ex-officio, xxxviii. 183-186. 
several Institutes, xxxvi. 170 ; 

table, 196. 
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Membership, admission to, at reduced 

fees, xxiii. 65. 
— , increase, xxiii. 117) 163. 
— , proposed change, vii. 181 ; viii. 19 ; 

xxxviiL p. iii., 220. 
— , rules, XX vi. 131, 143, 144, 160. 
Memoirs of deceased members, viii. 33 ; 

ix. 56, 237 ; xv. 49 ; xxv. 5. 
Memorial portrait of Nicholas Wood, 

xiv. 104, 135. 

— to Home Secretary, ix. 87-89. 
Memorials, viii. 73-74. 
Menai Straits br.dge, viii. 74. 
Menominee range, Michigan, iron ores, 

xxxvii. abs. 8, 74 ; xxxviii. abs. 31-32. 
Menzel, Paul, quoted, xxxii. abs. 41 ; 

xxxiii. abs. 15. 
Meral coal-seams, sections, xxxii. 151- 

162. 
Mercury, iv. 91, 94. 

— mines, Almaden, xxxviii. abs. 53-54. 

, Monte Amiata, xxxviii. abs. 14-15. 

, New Almaden, xxxviii. abs. 8. 

— ore distilling apparatus, xxxii. abs. 50. 

— production, xxxvii. abs. 38-39. 

— traps, xxxi. 166-167. 
Mere vale, section, xxxiii. 162. 
Meridian, true, experiments for finding 

iv. 121, 263, 267. 

Mebigumish Mining Company, xix. 128. 

Merionethshire, anticlinal, xxxvi. 105 ; 
section, 118. 

— , maganese ore, xxxvi. 103-117 ; plates 
xvi.-xix. 

— , — — , analyses, xxxvi. 114; dia- 
grams, 118. 

— , — production, xxxvi. 116. 

Merionethshire Manganese Company, 
xxxvi. 115. 

Merivale, Prof. J. H., abstract of 
analysis of fire-damp explosions in 
anthracite mines, Pennsylvania, xxxi. 
87-90. 

— , Bainbridye 1887 mfety-lampt xxxvii. 

— , breccia gashes and earth shakes, xxxiii. 

174. 
— , coal-mininy, North Formosa, xxxiv. 

77. 
— , correlation of coat-seanis. Northern 

Emjland, xxxvii. 23. 
— , electric safety -lamp with Schanschieff 

battery, xxxvi. 93. 
— , experiments leith coal-dust, xxxiv. 

252, 301. 
— , (jatizeJess safety -lamp, xxxvii. 73. 
— , hydraulic drills, Lumpsey mines, 

xxxvi. 71. 
— t JeJ'erson boring apparatus, xxx. 85. 
— , lightning in pit, }yest Thomley 

colliery, xxxiii. 90 ; xxxvi. 49. 
— , mechanical coal-getter, xxxiii. 58. 
— , mining engineers, ceiufus, 187 J, xxix. 

103. 
— , MueseUr sc{^ety4amp, xxix. 154. 



Merivale, Prof. J. H., Pieler spirit- 
lamp, xxxviii. 182, 182a. 
— , preserration of timber, xxxvii. 244. 
— , prickers and stemmers, xxxiii. 61. 
— , securite, xxxvi. 83. 
— , shrinkage of paper, xxxv. 46. 
— , steel supports in minen, xxxviL 244. 
— , Sirnn electric safety-lamp, xxxv. 56- 

57, 62. 
— , — improved electric safety-lamp, 

xxxvi. 55, 66, 69. 
— , transmission of power by steam, 

xxxv. 169-161, 163 et seq. ; plate xxiii; 

xxxvi 13-27, 28, 29. 
— , variations in barometers, xxxiv. 142. 
— , variations in faulting of coal, xxxviii 

63-54, 66. 
Merlebach, Alsace, sinking, xx. 194. 
Merry be lit and Darlington railway, xxi 

260. 

— limestone, xxL 267, 268, 269. 

— quarries, section, xxL 270. 
Merry WEATHER, Dr., quoted, v. 176. 
Mersey, Morpeth dock, draw bridges, 

xxii. 70. 

— tunnel, xxxv. 227-228, 229. 
Merthyr, xxxi 177. 

— Dare steam coal, tested at Key ham, 
xiv. 49 et seq, ; plates xiiL, xv.-xvii. 

Mesa de las Pinas, Rio Tin to, xxxvii. 30. 
Mesnes colliery, Ince, endless-rope, xvii 

app. i. 140 ; plate li. 
M^tabief horizon, xxv. 63. 
Metal and metal stone, xxxii. 322. 

— band coal-seam, xxxiiL 133. 
, sections, xxxiL 327, 328, 330, 

332, 333, 336, 348, 349. 

— coal-seam, ii. 276, 277> 278 ; xxxvii 
abs. 6. 

, Wallsend, v. 136. 

— ridges or rig^s, ix. 26, 30. 

-- rolling machine, Simonds, xxxviii 
abs. 48. 

— segments used in sinking through 
sand, V. 148, 149. 

— tubbing, V. 48, 53, 58 ; ix. 6S et seq., 
73-74 ; xii 179. 

, Cinderhill, x. 156. 

Metallic linings for galleries, xxxvi. abs. 
35-36. 

— veins, xxiv. 146, 147, 148 ; xxv. 60. 

— — in coal-measures. Upper Silesia, 
xxxiii. abs. 96. 

Metalliferous deposits, popular errors, 

xxxv. abs. 29. 
, western Pyrenees, xxxvi. abs. 38. 

— mines, outbursts of gas in, xxxviii 
59-72. 

Metamorphic coal, xxxv. abs. 40. 

— strata, xxx. 4, 6, 9 ; sections, 25. 
Metamorphism, xxv. 172-173, 174, 175. 

— of coal, xxvi. 29, 30, 42, 43-46, 47, 48 ; 
xxx. 13 ; xxxiv. abs. 37. 

gold-bearing strata, xxxi. 152. 

shale, xxvL 124, 127. 
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Metcalfe, J. Stanley, spontaneous 
comhiistioii of coal, xxv. 124-125, 127. 

Meteorological observations, Seaton col- 
liery, vii. 205-207. 

Methane, from coal, ix. 20, 24 et seq. 

— in mines, xxix. 173, 174. 
Method of coal analysis, xxvii. 214. 
subscription to Mining College, iv. 

31-32. 
working, xv. 71, 73 ; xviii. 24-25, 

27, 173-177 ; xix. 83, 122, 130-132, 160, 

161-162. 
— coals, xix. 45-46 ; xxii. 145- 

148. 
Meunier-Dollfus, — , quoted, xxxvi. 

abs. 26. 
Meurchin Colliery Company, xxvii. 

159. 
Meurgey, — , quoted, xxxi. abs. 2. 
Meux's brewery, boring, xxx. 99-100. 
Mexico, gold deposits, xxxv. abs. 10. 
— , iron-ore, xxxiii. abs. 49. 

— , , analyses, xxxiii. abs. 49. 

— , Santa Rosa, coals, xxxii. abs. 84. 

— , silver and iron, xxxiii. abs. 24, 

27 ; xxxiv. abs. 25-26, 57. 
Meyer, Dr. E. von, gases occluded by 

coal, xxii. 25, 28, 130, 131, 135, 136. 
— , quoted, xxxv. 10 ; xxxvii. 245. 
Meyer, G., use of iron supports in main 

roads of mines, xxxvii. 135-143; 

plates xxx. -xxxii. 
Meyer, Joh., quoted, xxxiv. abs. 50 ; 

xxxviii. abs. 61, 62. 
— , stone boring machine, xxxiii. abs. 

6. 
Mezzena, E., quoted, xxxvii. abs. 1. 
Micaceous hematite, xxvi. 77, 83. 
, analysis, xxvi. 77. 

— sandstone, iii. 13, 16, 21. 
Micheldever embankment, ix. 58. 
Michigan, coal-field, iv. 133 ; xxv. 155. 
— , iron-ores, xxxvii. abs. 74 ; xxxviii. 

abs. 31. 
Micklam pit, Harrington, viii. 150 ; 

xxxiv. 132. 

, — , fault, xxxii. 352. 

Mickle Fell, section, xi. 138. 

Mickley colliery, coke-ovens, ix. 11, 12, 

49. 

, horses, xxxii. 109. 

Micro-seismograph, xxxvi. 43-44, 86. 

-, observations, diagram, xxxvi. 45. 

Mid- and South Northumberland, section, 

xxv. 238. 
Mid-Lincolnshire, iron-ore,analyses,xxxv. 

132. 
, deposits, xxxv. 130-133. 

— — , geological map, xxxv. 145 ; 
sections, 145. 

, output, xxxv. 133. 

Middle Duffryn colliery, Struve ventil- 
ator, xviii. 133. 

— James river, iron-ores, xxxiii. abs. 
61. 



Middle Lias, xxxv. 108. 

, iron-ores, xxxv. 113-124. 

, , analyses, xxxv. 146. 

, ironstone, xxiv. 27-28. 

— Muschelkalk, xxviii. 13, 14, 65. 

— Oolite, iron-ores, xxxv. 139-141. 
Rothliegende, xxviii. 15-16, 65. 

Middlesbro', ii. 116. 

— , boring, section, xiii. 19-20. 

— , borings near, xxxviii. 25. 

— , discovery of rock-salt, xiii. 17-24, 92- 

98. 
— , salt borings, xxxv. 224-225. 
— , well-sinking, xxx. 98-99, 106. 
Middlesbro' and Guisbro' railway, v. 

191-192. 

— docks, X. 55 ; xv. 233, 239. 

— ironworks, v. 212, 214. 
Middleton-in-Teesdale, xxi. 253 ; section, 

270. 
Midgeholme, coal-seams, xxxvii. 15. 

— colliery, viii. 147, 148. 

Midland Boiler Insurance Company, 

xxix. 24, 25, 92. 
Midland counties, coal-shipments, x. 69, 

70. 
, longwall working, xix. 27 et seq. ; 

86 et seq. 
Midland Counties Herald, quoted, x. 26. 
Midland Institute of Mining, Civil 

AND Mechanical Engineers, xxxvi. 

168 ; tables, 183-184, 195; xxxvii. 158 

et seq. 
— , joint committee on mechanical ven- 
tilators, xxxvii. 181-193. 
Midland railway, x. 124, 150. 
Midlothian, coal-field, xi. 127, 128; 

section, 124. 
— , Virginia, U. S. A. , colliery explosion, 

ii. 29. 
Milford and Pembroke, xxiii. 243. 
Mill Close lead-mine, explosion, xxxviii. 

59-60- 

— Pond coal-seam, xxiv. 179, 183. 
Millbank colliery, section, xxxii. 328. 
Miller, — , quoted, xiv. 47. 
Miller, Hugh, quoted, xi. 164, 165, 166, 

168, 169. 
Miller, Robt., dislocations in thill 

and presence of gas in Silkstone seam, 

Strafford Main colliery, xxv. 23-27, 

104 et seq.; plates ii.-v. 
— , Hick coal-screen, xxi. 295-298; plates 

xlvii. -xlviii. 
— , Jefferson automatic free -falling 

hydraulic boring apparatus, xxix.. 235- 

240 ; plate xlvi. 
— , outburst of fire-damp at Strafford 

Main colliery, xvii. 43 et seq. ; xvii. 56 

et seq. 
•^, spontaneous combustion of coal, xxv. 

120. 
Millfields boiler explosion, xxxii. 194; 

plate xxvi. 
Millidge, E. G., quoted, xxvii. 213. 
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Milling, gold, xxxi. 165-172. 
Millom, xxviii. 112.114; xxxi. 233, 235. 
-- iron-mines, xxxiv. 88. 
Mills, M. H., federation of mining 

iustitHtej*j XXX vi. 199 ; xxxvii. 159-173. 
— , reception of \mitoriiy xxxvi. 163-164. 
Mills and forges, xxiii. 245. 
Millstone grit, iii. 61, 65 ; x. 98 ; xi. 73, 

74, 102, 115; xui. 94, 95, 172, 179; 

xiv. 44, 70, 71 ; xv. 14 ; xx. 144-145; 

xxi. 254, 255, 262; xxui. 171-172, 

204-205; xxv. 148, 151, 169-171, 

228-230; xxvi. 49, 50; xxviii. 115; 

sections, 155, 221 ; xxx. 56; section, 

xxxi. 237 ; xxxiii. 127, 136, 137, 143 ; 

xxxiv. 131, 135 ; sections, 136 ; xxxvii. 

3, 4, 6, 7, 16, 125, 127, 128. 

— — , Cumberland, xi. 184. 

, fault, sections, xi. 71, 76 ; plan, 

74. 

— — , outcrop in Midlands, x. 118, 138. 
MillsUmes, xxi. 255. 

Millyeat, sections, xxviii. 116, 117, 136, 

140. 
MiLNR, l*KOF. J NO., quoted, xxxiii. 180, 

182. 
Milner iron band, xxvi. 74. 
Milton Field coal-seam, v. 231, 233. 
Miifiic mine, Colorado, xxxv. abs. 7. 
Minas (ieraes, Brazil, minerals, xxxiii. 

9,\m. 21. 
Mine-levelling, practice of, xx. 73-79 ; 

plates xxxi.-xxxii. 101. 

taxes, xxvii. 41. 
— - ventilation, theory, iii. 73. 
Mi fie- workings, effects on surface, xxxv. 

%\m. 62. 
MifMjra firf?»tone, xxiv. 154-155. 
Mineral and brine springs, xii. 203-204. 
charc^ial, analyses, xxx. 15. 
#yxcavating machinery, xx. 159-162; 
pUUM xxxvi. -xli. 
fr'jightu, xxvii. 32, 45. 
'\ui\t<rr\A and exports, Spain, xxxiv. 

Ufirl grants, xxvi. 87-88. 
oil, fv. 132. 

, r;4;ntral Europe, xxxiii. abs. 29. 
, Iu»ly, xxxiv. abs. 64. 
light, as lubricants for air-com- 
tfrtimina; machinery, xxxviii. 3-12. 

fm a lubricant, xxi. 291-294; 

xxxviii. 3-12. 

fuel, xxxvi. alis. 46. 
works, XX. 177-183; plates xlix.- 

of^/ prr/<J action, iv. 70. 
tAfsmuhnUiU, Tunis, xxxv. abs. 43. 
t,t(J\wX\im, other than coal, xxiv. 

, S'trhinh (/olumbia, xxxvii. abs. 56. 

|;ortrrinnd district, xxxvi. abs. 

'//if, xxxv't't. al>s. 62-53; xxxviii. abs. 

r,n'Mt iJritain, table, xxxvi. 197. 



Mineral production, Tyrol, xxxi. abs. 
38. 

— products. New South Wales, xxxviii 
abs. 61. 

— railway, Somorrostro mines, xxxvii. 
81 et seq.; plate xx. 

— resources, Andaman islands, xxxiv. 
abs. 14. 

, Afghan frontier, xxxiv. abs. 17. 

, Brazil, xxxiii. abs. 21. 

, Bulgaria, xxxv. abs. 50. 

— — , Flintshire and Denbighshire, xxv. 
81-100 ; plate xli. 

, Hudson's bay territory, xxxv. abs. 

51. 
, India, Manipur and Naga hills, 

xxxiii. abs. 24. 

, — , Tinnevelly, xxxiv. abs. 15. 

, Northumberland, country between 

Rothbury and Wooler, xxx. 121-127; 

plates xxvii. -xxviii. ; xxxi. 203-204. 

, Nova Scotia, xxxv. abs. 49. 

, Persia, xxxi. abs. 39. 

— — , Rosedale Abbey district, xxxii. 
43-53 ; plates viii.-xi. 

, Sicily, xxxiiL abs. 14. 

, Vienne, France, xxxv. abs. 29. 

— rights, xix. 113-114. 

— smelting works, Germany, xxxii. abs. 
61. 

r— spring, French coal - measures, 
analysis, xxxii. abs. 4. 

— springs, xii 206. 

— statistics, xxxiii. abs. 84. 

, Belgium, xxxviii. abs. 57-69. 

, France, xxxi. abs. 34 ; xxxii- abs. 

36 ; xxxiii. abs. 99 ; xxxv. abs. 2. 
- — , Germany, xxxviii. abs. 33-34, 
37-38. 

— — , New Zealand, xxxiii. abs. 50. 
, Portugal, xxxiL abs. 9. 

, Russia and Finland, xxxiiL abs. 

34. 

, Saxony, xxxi. abs. 2, 36. 

, Spain, xxxlL abs. 7. 

, Sweden, xxxviii. abs. 46-47. 

, United Kingdom, decennial, xxi. 

161-198. 

— — , Victoria, xxxv. abs. 16. 

— tallow, xxxiv. abs. 78. 

— tar, xxxvi. 39. 

— veins, formation of, xxxiii. abs. o4 ; 
xxxv. abs. 3. 

— — influencing temperature, xxxi. 70. 

— wax, xii. 206. 

— wealth of New South Wales, xxxii 
abs. 83. 

— zones, Triano moimtain, xxxiii. 217. 
Minerals, Carinthia, xxxv. abs. 16. 

— , Colling wood, New Zealand, xxxv. 

183. 
— , New Zealand, xxxiv. abs. 19. 
— , Spain, xxxv. abs. 28, 60. 

— associated with diamonds, Brazil, 
xxxiv. abs. 38. 
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Minerals associated with gold, xxxi. 

157, 159, 161, 167. 

gypsum, XXX. 59-60. 

— hematite, xxv^iii. Ill et seq. ; 

xxxi. 226, 228, 229. 

— found in coal-measures, xii. 204-207; 
xiii. 219-226. 

Miners, xviii. 180. 
Miners' Advocate, xv. 242. 

— anaemia, xxxii. abs. 52. 

— dwellings, xxviii. 35-36 ; xxx. 21-22. 

— holidays, xxx. 22-23. 

— hotels, xxvii. 184, 188. 

— national relief fund, Belgium, xiii. 41, 
57-68, 103-104, 167-158; xiv. 39-41, 
69-70. 

— new electric safety-lamp, xxxvi. 89- 
93 ; plate xiii 

— schools, xxix. 107, 108. 

— stretcher, Dujol, xxxiii. abs. 83. 

— union, x. 169. 

— wages, xiii. 61, 104, 157-158 ; xxvii. 
46-47, 136, 154-156, 158, 160, 168. 

, Belgium, xiv. 40 ; xxvii. 178. 

, Bohemia, xxvii. 193. 

, Germany, xxvii. 186, 187, 190, 

195, 198, 199. 

, Northern France, xxvii. 173, 175. 

Mines, abolition of gunpowder, xviii. 25. 

— , accidents in, i. 292. 

— , distribution of air, vi. 163. 

— , earthquakes and fire-damp, xxxviii. 

abs. 18. 
— , Guipiizcoa, ixxv. abs. 59. 
— , heads of enquiry before committee of 

HouLse of Commons on accidents, i. 1^36. 
— , inspection, viii. 21 ; xxxi. 28. 
— , — , France, vi. 54. 
— , inspectors' reports, 1881, xxxii. app. 

15-26. 
— , moisture of air in, xxxviii. abs. 34. 
— , rating of, xxiii. 117-133, 137-141, 

145-152, 154-158. 
— , valuation of, xxiii. 117-141. 
— , vibrations of strata in, xxxii. abs. 60. 

— and works, Almaden, xxxviii. abs. 53. 

— Regulation Act, xxxviii. 41. 
Minimi, New South Wales, vi. 46-48. 
Mining, Arizona, xxxiii. abs. 66. 

— , Belgium, xxxv. abs. 43, 46. 

— , Bolivia, xxxi v. abs. 60. 

— , Bukowina, xxxiv. abs. 51. 

— , Cumberland and North Lancashire, 

history, xxxiv. ^3-124. 
— , sold, xxxi. 163-165. 
— , Greece, xxxv. abs. 8. 
— , Hungary, xxxv. abs. 2C. 
— , improvements in, xxxiii. abs. 58. 
— , large bodies of ore, xxxviii. abs. 30- 

31. 
— , mountain limestone. North of 

England, xviii. 150-151, 163-182; 

plates xiii. -xliv. ; xix. 92-95, 102-111. 
— , New Caledonia, xxxvi. abs. 12. 
— , , nickel, xxxv. abs. 20. 



Mining, Nova Scotia, xxxiv. abs. 74. 

— , Oriental del Uruguay republic, xxxiii. 

abs. 8. 
— , Pennsylvania, waste in, xxxviii. abs. 6. 
— , principal coal-producing districts 

of the Continent, xxvii. 171-201 ; 

plates xxii.-xxv. 
— , Saarbriicken, xxviii. 9-68 ; plates 

i.-xiv. 
— , smelting, etc., Bavaria, xxxii abs. 

68. 
— , Spain and Portugal, history of, 

xxxiii. abs. 47-48. 
— , Transylvania, gold, xxxv. 81; xxxviii. 

abs. 10. 
— , Tyrol, xxxiv. abs. P3. 
— , Warora, East India, coal, xxxviii. 

77-169. 

— accidents, insurance, xxvii. 43. 
, Prussia, xxvii. 50-52 ; xxxii. abs. 

23-25. 

— and metallurgical science, xxxii. abs. 
33. 

— — milling, cheap, xxxvii. abs. 76- 
76. 

sinking, patents, xvii. app. ii. 

24-29 ; plate iii. ; xviii. app. 5 ; xix. 

app. iii. 41 ; xx. app. ii. 10 ; xxi. app. 

ii. 10; xxii. app. ii. 10-12; xxiii. app. 

ii. 11-13; xxiv. app. ii. 10-12; xxv. 

app. ii. 10-12. 
Mining Association of Great Britain, 

viii. 21 ; xxxvii. 168. 
Mining claims, xxxv. 84-86. 

— coal bv compressed lim^, xxxiii. 13-18, 
59-60. " 

Mining College, viii. 20, 21; ix. 86-89, 
229-230, 251-252 ; xv. 57-58, 250, 292 ; 
xix. 56 ; XX. 219 ; xxi. 226, 232-234, 
237-238. 

, proceedings as to, vii. 30. 

, proposed, i. 217 et .very., 269; iii. 

56-58, 223-225, 341-346; iv. 23, 36, 
108 ; ix. 86-89, 229-230, 251-252 ; xi. 
219-223. 

, report of committee on, vii. 171. 

Mining crisis, Belgium, xxxvi. abs. 30. 

— disputes, xxxiv. 89, 95-96. 

— districts. Lake Superior, northern 
shore of, xxiv. 237-249; plates xxxix.-xl. 

, Mazarron, xxxiii. abs. 36. 

, Montana, Butte, xxxiv. abs. 66. 

, Rilnderok, xxxiv. abs. 68. 

, Yauli, xxxiv. abs. 52. 

— engineers, xxi. 244-245 ; xxix. 103. 
, course of instruction, xxxviii. pp. v. 

xiii. 
, education of, xxi. 21-46. 

— exhibition, Madrid, xxxiii. abs. 46. 

— — , Newcastle-upon-Tyne, xxxv. 2, 
243. 

~ industries, Clausthal, xxxiv. abs. 65. 

, Italy, xxxii. abs. 37. 

, Prussia, xxvii. 25-65, 294-296; xxxi. 

abs. 1 ; xxxii. abs. 70. 
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Mining industries, Russia, xxiv. 3-22, 

150-152; plates i.-vii. 
, Saxony, xxxi. abs. 2, 36. 

— inspectors, xv. 246, 260. 

— made honorary members, iv. 262 ; 
xvi. 130 ; xvii. 2. 

— - reports, iii. 371-372. 

Mining Institute, library, xxxv. 243. 

Mining Institute of Cornwall, xxxvi. 

168 ; tables, 189, 195 ; xxxvii. 168. 
Mining Institute of Scotland, xxxvi. 

168; tables, 187, 19); xxxvii. 158. 
Mining institutes, federation, xxxvi. 

167-200; xxxvii. 155-179; xxxviii. 42- 

43, 76-76a. 

— leases, ii. 239. 

— - lecturer, appointment of, xxix. 101- 

103. 
- lectureship, xxi. 29, 30. 

— machinery, xxv. 194-197 ; xxx. 23. 
, improvements in, xxxi. abs. 26; 

xxxii. abs. 42-44. 

— methods, improvements in, xxxiii. 
abs. 58.59. 

— patents, xvii. 34-35, 54 ; xxxi. 151. 

— population, iv. 64-65, 70-71. 

— produce, Dortmund, xxxiv. abs. 1, 63 ; 
xxxv. abs. 38. 

— record office, proposed, xi. 225-226 ; 
xii. 35-37. 

— records, xxxii. abs. .'?. 

— regulations, xxiv. 168-189. 

— — , Belgium, xxxiv. 265-283. 

— returns, iv. 30. 

— schools, xxviii. 33-35 ; xxxvi. abs. 52. 
, Bristol, V. 26. 

, necessity for, ii. 48-49. 

, Prussia, xxxviii. abs. 32. 

, Spain, xxxii. abs. 49. 

— science, north of England, x. 6. 

— students, xxvii. 41-42. 

— surveys, iv. 264, 267-270. 

— thermometer, xxxi. 68. 
Minneapolis flour mills, explosion, xxviii. 

159-163. 
Minor pit, Hetton, section, xxx. 167-168. 
Minos dyke, xxviii. 2 1 . 
Miocene beds, xxx. 107, 112. 

— fossils, Formosa, xxxiv. 69-70. 

Mira Bay, Nova Scotia, xxiv. 173, 175, 
189, 191. 

— — colliery, xix. 147. 

Mirboo coal, analyses, xxxv. abs. 16. 

MiBC, P., quoted, xxxii. abs. 54. 

Miscellaneous patents, xviii. app. 34 
xix. app. iii. 55-57 ; xx. app. ii. 20-21 
xxi. app. ii. 18-19 ; xxii. app. ii. 25-27 
xxiii. app. ii. 21-24; xxiv. app. ii. 23- 
27 ; XXV. app. ii. 25-28. 

Mispickel, xxxi. Ibl, 165, 167, 168. 

— veins, xxxi. abs. 41. 

— — , gold yield from, xxxi. abs. 41. 
Mississippi cypress swamps, xL 171, 174. 

— iron-ore, xxxvii. abs. 6. 
Missouri coal-field, xxv. 156, 157. 



Mitchell, Joseph, federaticni of mining 
iv.sfifuftMy xxxvii. 172. 

Mitchell, S. A., quoted, iL 224. 

MiTFORD, — , steam boilers, xx. 120. 

Mixed coals, smokelessness of, xiv. 53-54, 
62-63. 

Mixing of oils for lubricants, xxi. 291- 
293. 

Mixture of forage, xxxii. 68 ei seq,, 84- 
86, Witt neq. 

Mode of conveying mineral by wire- 
tramway, XX. 3 ; plates i.-xxiv. 

— - working coal, x. 12-13; xii. 182; 
xviii. 24, 27 ; xxxv. 235-237. 

Formosan mines, xxxiv. 71, 75. 

— - - gold-mines, xxxi, 163-164; 
xxxv. 84, 86, 88. 

ironstone, xxii. 119-120. 

— jet-mines, xxxi. 52, 53. 

— manganese-mines, xxxvi. 108, 

110. 
— New Zealand coal-mines, xxxv. 

179, 181, 189, 190, 192, 199, 200, 210. 

salt-mines, xxxvi. abs. 32-33. 

- San Pietro mines, xxxiv. 153-154. 

Model, clip-pulley, xvi. 133. 

— , coal district, proposed, ii. 280-283. 

— , hoisting arrangements, xxxviii abs. 7. 

— , malleable iron beam, xvi. 128. 

— , northern coal-field, proposed, iii. 9, 28. 

Models, xxix. 106, 110. 

Modiola crassissima, figured, vi. plate 

iv. facing 34. 
Moelfre mine, xxxvi. 106, 108-109, 112, 

113, 116, 166; section, 118. 
Mofi'at, geology, viiL 167. 
MoFFATT, — , quoted, xxvi. 96. 
Mohpani colliery, xxxviii. 169. 
Moira coal-field, geology of, x. 161-162. 

— colliery, systems of working the main 
coal, X. 161-165, 167 et seq, ; xxxii 
181-190, 221 ; plates xiv.-xxiiL 

Moisture, a cause of combustion of coal, 

xxv. 137-138, 185. 
- in ironstone, xxxii. 45. 

— of air of mines, xxxviii. abs. 34. 
Mokau coal district, xxxv. 182. 

— river coal, analysis, xxxv. 182. 
Mokihinui coal, analysis, xxxv. 188. 

— coal-seams, xxxv. 187-188 ; section, 187. 
Mold district, seams, xxv. 94, 95. 
Molecular changes in iron, viii. 15, 16 ; 

xxvii. 54. 
Moliere coal-field, v. 30 ; sections, 31,35. 
MoNCHOT, Ch., quoted, xxxiv. abs. 46. 
Moneo et munio, xix. 42. 
Mongonui oil shale, xxxv. ISO, 181. 

— - , analysis, xxxv. 180. 
Monkland ironworks, blast-furnace, xx. 

1(55 ; plate xliii. 
Monkton seam, ii. 278 ; xxxvii. 6. 
Monkwearmouth, ii. 107, 119. 

— colliery, xiii. 96 ; section, 106 ; xxxiii. 
171. 

, bad water, v. 23. 
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Monkwearmouth colliery, coal v. 15, 
17, 18. 

, explosion, ix. 250-251 ; xi. 1. 

, four-decked cages, xxiii. 40. 

, furnace bars, xii. 78. 

, furnace-gases, xii. 25. 

— — , immunity from gas, iii. 46. 

, Jukes firebars, xxvii. 206, 210. 

, plan, iv. 140. 

, safety-lamps, xxiii. 21, 40. 

, section, xiii. 2o9. 

, surveys, xx. 91-92. 

, tubbing, xi. 17. 

— — , winning, v. 57. 

, workings, iv. 141 et seq. 

— dock, XV. 237. 
Monmouthshire, coal production, xxxi. 

180. 
Monro, — , coke-ovens, ix. 50. 
Mons district, iv. 289, 291, 292, 
Mont Cenis tunnel, xxxv. 229, 230. 
, artificial ventilation, xxxii. abs. 

39. 
Montagu, Nova Scotia, xxxi. 158, 159, 

161, 162, 164, 168, 169. 
Monte Amiata, quicksilver, xxxviii. 

abs. 14-15. 
-- Catini mine, Tuscany, explosion, 

xxxviii. 64, 69. 

— Massi coal-field, xxxiii. abs. 28. 

— PuUi coal-field, xxxiii. abs. 28. 
MoNTEiTH, Jas. S., quoted, viii. 155-156. 
Monterufoli coal-field, xxxiii. abs. 28. 
Montieux colliery iron-cribs, xxxv. abs. 

53. 
Montliot iron-ore, analysis, xxv. 75. 
Montreal and New Glasgow Company, 

xix. 128. 
Montreal and Picrrou Company, xix. 

127, 128. 
Montreal mines, xxviii. 114, 130, 131, 141. 
Montreal Mining Company, xxiv. 241. 
MoNTRiCHARD, S. DE, quoted, xxxviii. 

abs. 70. 
Montrond geyser, xxxii. abs. 84. 
Moor BanKS band coal-seam, section, 

xxxii. 327. 

— pit, Wigan, endless-rope, xvii. app. 
1. 139. 

— Row, xxxiv. 128, 129 ; sections, 

136. 

MooRE, — , quoted, xxxiii. 13, 60. 

MooRE, C, Middlesbrough salt, xiii. 21. 

MooRE, Ralph, educaiion of mining 
engineers, xxi. 32-33, 38-40. 

— , pumping machinery at Kinneil iron- 
works, xxi. 159-160 ; plate xxxii. 
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— pit, XV. 228. 
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— , safety-lamps, xvii. 2, 38-39; xxix. 154. 
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— , tail-rope commiftee*s report, xviii. 
78. 

— , underground conveyance, Pelton, xvi. 
101-102, 117-124, 127. 

— , venti/afioii of miii^s, xxvi. ISO. 
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bouUi coal-field, Caucasus, xxxWi. 89- 

99, 190 ; plates xxii.-xxvii. 
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, feeders of water, v. 152 et seq, 
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159, 163. 
— , Fowler hydraulic winding gear, xxiii. 
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— , reprinting of transactions, xxi. 288. 
— , smoke-consumers, xvii. 63, 68-69, 74 et 

seq. 
— , spontaneous combustion of coal, xxv. 
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— Underwood coal, xxxvii. 13. 
Kewtown Hill, xxvi. 127. 
Xiagara Falls, xL 164 ; xxv. 167-168. 
Nice, earthquake, xxx\'iL 56. 
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Xi'HOUBON, Dk. H. a., Lake Superior 

uiining region, xxiv. 237-49. 
NK'HOLfioy, Walt., Burradou aiitry 

tjrpf<pfiou, Wii. 163. 
Nicholson and Burns, quoted, xxxiv. 

89,90. 
Nickel and cobalt, Nevada, xxxiv. abs. 39. 

— mining, xxx v. abs. 14, 20-31. 

— ore, annual production, xxi. 186, 196. 

— sulphuret, in coal-beds, xii. 206. 
Nicking machine, Burnett, xxxiv. 193- 

198 ; plate xxxvii. ; xxxv. 97-101. 
NiCKLts, Rene, quoted, xxx^'ii. abs. 86. 
Nictaux, Nova Scotia, xiv. 19, 20, 21, 22 ; 

xxxi. 152, 153. 

— , , ironworks, xxvi. 73, 75. 

Niederlausitz borehole, xxvii. 38. 

Niggerhead coal, xxxiii. abs. 23. 

Nightcaps Coal Company, xxxv. 208. 

Nightsmen, Moira, xxxii. 184. 

Nile deposits, xL 164. 

Nine foot anthracite seam, xxxi. 189. 

— yard limestone, xxxvii. 13, 18. 
Nineteenth centurj', coal-mining, xv. 

215-265. 
Ninety fathom dyke, ii. 108, 266 ; v. 1 18- 
119, 121; viii. 104105, 148; ix. 24, 
196 ; X. 45-46 ; xi. 103, 104 ; xii. 155- 
156 ; xviii. 168. 

— — — , Gosforth, winning of coal 
s^mth and north of, xxx viii. 189-203. 

Nipigon group, xxiv. 239-240. 
Nips-out, xxxii. 351 ; xxxviii. 53 et stq. 
in :x>al-bearing strata, xxxiii. 124- 

125, 136-137, 139-140. 
Nitrogen, destructive powers of, iL 6. 
Nitrogenous food for horses, xxxii. 67 

fj M^ff., 164 fJ tit-.q. 

Nitroglycerine, xv. 287 ; xxxvi. 84, 85. 
Nitrouj* oxide, from explosives, xxxvi. 

SlX<»' ventilator, xix. 226; plate xliii. ; 
%%%. 274. 

-, iMjp Lhiffrj-n, xxx. 280-282; 
pltt'U* liii^'Uii. 



Nixon s navigation ooal, experiments, 

Key ham, xiv. 58, 59. 
Nixon-Stbitve ventilator, xx\-i. 163. 
Nobby island, section, vi. 31, 32. 
NoBLEMAiKE, — , quoted, xxxvL 36, 39. 
Nodosus limestone, xxviiL, 13, 15, 65. 
Nodules, basalt, xxx. 108, 110 ; fi ures, 

113. 
— , from borehole coal-seajn. New South 

Wales, xxxvii. 145-150 ; plates xxxiii - 

xxxvi. 
—, ironstone, xxxv. 110, 120, 122, 130- 

131, 137, 143-144. 
— , — , analysis, xxxv. 112. 
Noeux colliery explosion, xxxv. abs. 54- 

56. 
NoouES, A. F., quoted, xxxv. abs. 35- 

61. 
Noidans-Calf, Cou^tt de, quoted, xxxiii 

bs. 27. 
NoLTEN, G., indination of Gustav-Adolph 

Itorthote, xxix. 189. 
— , quoted, xxix. 61. 
Non-condensing engines, xv. 37. 
Non-conducting coverings for boilers and 

steam-pipes, xxxii 35-41 ; xxix. 7-8 

ei «tq. 
steam-pipes, comparative 

efficiency of, xxxi. 77-85. 
Non-conductor of heat, magnesiam 

carbonate, xxxvL abs. 42. 
Non-members, admission of, viii. 19-20, 

85. 
Nonnweiler, section, xxviiL 65. 
Nord du Bois de Boussn, Lemielle venti- 
lator, xvi. 73-7.9 ; plate xiv. 
Nordstem Voerendael boring, xxvi 23, 

24 ; section, 21. 
Norley colliery, Owen safety-cage, xix. 

app. i 5. 

, tail-ropes, xv. 89. 

Normal flame in safety-lamps, xxxv. 7-8. 
Norman coal-workings 1180, xv. 176-177- 
Normanby, xiii. 128; xxxv. 115. 

— colliery, ventilating fans, xxvi. 155 
e/ seq. 

— ironstone nunes, Vil'epigae perforator, 
XX. 67. 

— mines, v. 194. 

NoRTB, F, W., quoted, xix. app. i 6; 

xxxvii. 92. 
NoKTH, Roger, quoted, xv. 195. 
North, Thos., quoted, x. 149, 150, 152. 
North America, anthracite coal-region, 

xiii. 25-40, 99-103, 157, 162-166,202. 

— American coal districts, ii. 224. 
oil, future of, xxxiiL abs. 24. 

— Biddick pit, ii. 263-264. 

— Bohemia, lignite mines, xxxii. abs. 
29-30. 

— Brancepeth colliery, ventilator, xx^ii- 
102, 104. 

— Carolina, coal-fields, xxxv. abs. 25. 
, gold, xxxiii abs. 24. 

— China, coal mines, xv. 72-73 
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North-bast Coast Institution of 
Engineers and Shipbuilders, xxxv. 
242. 

North-eastern coast, river and harbour 
bars, ii. 126. 

railway, traffic, xii. 173. 

— Elswick colliery, plant, xxxvi. 206. 

— Gawber colliery, miner's dial, xx. 25. 
North German Boiler Inspection 

Society, xxix. 33-34. 
North Head coal-seam . xxiv. 178, 183 194. 

— Hetton colliery, xv. 226, 227, 228, 
233, 263. 

, furnace-gases, xii. 26. 

, tail-rope system, xvii. app. i. 

7-12.; plate i. ^ 

North Hetton Company, quoted, iii. 
app. 2. 

North Northumberland, mountain lime- 
stone, ix. 185-225. 

, section, xxv. 238. 

— of England, carboniferous rocks, xxvi. 
48-52. 

, coal-field, x. 41. 

, coals, gases in, xxii. 27-28. 

, correlation of coal - seams, 

xxxvii. 3-25, 123, 128 ; plate i. 

, iron manufacture, xiv. 27-28. 

, lead-mining districts, xiii. 187- 

199 ; xiv. 9-14. 
, mining in mountain limestone, 

xviii. 150-151, 16S-182; plates xlii.-xliv. 

, pitmen, superiority of, v. 12-13. 

France, coal basin, section through, 

xxvii. plate xxviii. 
, coal-field, xxvii. 143-169, 249- 

252; plates xviii. -xxi.; xxxiv. abs. 26-28. 
, earthquakes, xxxv. abs. 34-35. 

— Saskatchewan lignites, xxvii. 237. 
— , analyses, xxvii. 238. 

— river. Nova Scotia, xxvi. 76. 

— Seaton, ii. 276. 

colliery, horses, xxxii. 109. 

, plant, xxxvi. 206. 

, section, xiii. 209. 

— — — , — from Oughton boring to, 
facing xiii. 208. 

— Shields, ballast hill, electric wires, 
XXX. 44 ; xxxiii. 89. 

, hygrometric observations, xxxiv. 

179. 

— Shore, Lake Superior, xxiv. 237- 

— Skelton pit, xxxv. 114. 

— Spanish coal-fields, xxxiv. abs. 36-37. 

— Staflfbrdshire, coal-field, map, ii. 234. 

, coal-seams, xxxi. 145-146. 

, fire-damp, xxix. 141-142. 

North Staffordshire Institute of 

Mining and Mechanical Engineers, 
xxix. 101-102 ; xxxvii. 158. 
North Staflfbrdshire, mines, coal-dust, 
xxviii. 158-159. 

— Sunderland, iii. 24. 

— — , limestone, xxxiii. 72, 74-77 ; 
sections, 75. 



North Sunderland point, xxxiii. 69, 74, 

77. 
quarry, xxxiii. 74-75 ; sections, 75, 

79. 

— Tyne district, xi. 61, 63. 

— Wales, coal-field, map, xix. plate xix. 

— — , wicket system, xxxi. 17-18 ; 
plate vii. 

— West Territory, coals, xxvii. 236-241. 

— western France, section, xxv. 77, 78. 

— Yorkshire, carboniferous limestone, 
xxi. 251-270; plates xxxiv. -xii. 

, iron-ore deposits, xxxv. 124-130 ; 

general section, xxxv. 145. 
Northampton, boring, xxx. 96. 
— , iron-ores, xxiv. 29. 

— sands, xxiv. 24, 28, 30 ; xxxv. 135. 
Northamptonshire, iron - ore deposits, 

xxxv. 135-139. 

— , , analyses, xxxv. 138-139. 

— , , detailed sections, xxxv. 145. 

— , , general section, xxxv. 145. 

— , , geological map, xxxv. 145. 

— , — , output, xxxv. 139. 

Northern coal-field, duration of, xii. 197. 
— , economic uses and early history 

of coal and coke, xiii. 46-48. 
, extent and duration, ii. 103 ; 

iii. 4 et neq. 

, geological description, xii. 

153-158. 

» geology* xiii- 42-46. 

— , probable extension, xiii. 87-89, 

166, 202-203. 

Northern Coal-mining Company, xv. 

237. 
Northern coal trade, chronicles of, xv. 

175-281 ; xvi. 5-6. 

— end of Bristol coal-field, x. 97-104, 113 
tt Htq. 

— Europe, communication through 
Flushing, xxiv. 217-233; pktes 
xxxvii. -xxxviii. 

Northumberland, carboniferous lime- 
stone, ix. 186 ; xxviii. 3-7. 

Northumberland, Duke of, letter, iv. 
109. 

— , quoted, vi. 200-201; ix. 230; xi. 
220, 221. 

Northumberland, south, great an<l four 
fathom limestone and associated beds, 
xxiv. 133-150 ; plates xxxii. -xxxiii. 

— and Durham, glaciation of, xiii. 166, 
169-185, 202. 

^ upper and lower beds of coal, 

xi. 101-138. 

central railway, xxx. 121, 127. 
- coal, quality, ii. 201. 

— dock, ix. 243 ; xii. 12. 
lakes, water-supply for Newcastle, 

xxiv. 56, 85-95 ; plates xvi. -xvii. 
limestones, xxv. 46-58 ; plate xxxviii. ; 
xxviii. 3. 

— — ^ larger divisions of carln^niferous 
I system, xxv. 225-237 ; phite Ixx 
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Northumberland ore, iv. 58, ftO. 
Norton ironworks, v. *213. 
Norway, gold, xxxiv. abu. 46. 
- timber tested, xxxvii. 2*28, 230, 231- 

234. 
Norwood colliery, xiii. 72-73 ; section, 

73. 

, ventilation experiments, i. 127-128. 

Nostitz coal-seam, section, xxviii. 61. 
NoTH, J., quoted, xxxiv. abs. 64 ; xxxv. 

abs. 65. 
Notomoa clavata, figured, vi. 35 ; plate 

iv. 
Nottingham canal, x. 121, 123, 150, 163. 

— colliery, U.S.A., xxxviii. abs. 6. 

Nottinghamshire and Derbyshire, coal- 
fields, X. maps facing 117, 150 ; 
section facing 119. 

, longwall working, x. 127-131, 

137 €,t seq. 

— — — , progress of mining, x. 117-127, 
137 ef seq. 

Nova Scotia, coal-fields, xi. 124 ; xix. 

113-168 ; plates xxv.-xxx. 

, coke, analysis, xxvi. 79. 

, collieries, Pictou, analysis of water, 

xxix. 55-56. 

, geological map, xiv. facing 15. 

, gold-fields, xxxi. 151-172; plates 

xxii. -xxviii. 

J granite, xxxi. 152, 153. 

J gj'psum, XXX. 53-68 ; plate xii. 

, iron-mines and manuiacture, xiv. 

15-25, 91-92. 

, iron-ores, xxvi. 71-89 ; plates viii.-x. 

, limestones, analyses, xxvi. 87. 

, mineral production, xxxii. abs. 84. 

, minerals, xxxv. abs. 49-50. 

, mining statistics, xxxiv. abs. 74. 

^ pit waters, xxix. 53-57. 



Nova Scotia colliery, xix. 125, 126. 
Nugget lode, xxxi. 158 ; section, 173. 
Number of blast furnaces, Northumber- 
land and Durham, xiii. 124, 148. 

— and collieries, ii. 195 ; xiii. 29, 

32 ; xxiii. 201. 

mills and forges, xxiil 

245. 

puddling furnaces, xiii. 151. 

furnaces in South Durham, v. 215, 

216. 

members, x. 3. 

, increased, xxi. 158. 

miners. North France, xxvii. 154 

et seq, 

mines, France, vi. 55-56, 58, 63. 

New Zealand coal-mines, xxxv. 

210-211. 
pits, France, Belgium and Prussia, 

iv. 289, 290, 292. 
Prussian collieries, xxvii. 33, 36, 

37,40. 
miners, xxvii. 33 et seq. 

— — railways. United Kingdom, iv 
61. 

ships. United Kingdom, vi. 107. 

— — workpeople, East Somersetshire 
coal-field, iv. 200. 

, foreign mines, xxxi. abs. 1, 2, 

3, 4, 5, 16. 

, Warora colliery, xxxviii. 137. 

Nuneaton Common, section, xxxiii. 162. 
Nunnery colliery, Sheffield, Bainbridge 

lubricator, xxv. 220. 
, — , coking experiments, xxii. 99- 

101. 
Nut coal, xiii. 28, 33. 
Nutbrook pit, explosions, x. 126. 
Nuthall pit, X. 150. 
Nystbom rack and pinion, xxi. 272-273. 
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f>ak, carbonization of, xxxvi. abs. 1. 

Oaken spades, xxxiv. 87-88, 93. 

Oakenshaw colliery, xv. 249. 

, Vickers fiurnace, xviii. 109. 

Oaks colliery, explosions, xxv. 29-38, 142- 
144 ; plates vi. -xxxvii. 

— — , gas, xviii. 159. 

, Guibal fan, xxvii. 107. 

Oakshaw colliery, section, xi. 70. 

Oakwellgate colliery, xv. 239. 

Oakwood coal, xxiv. 75 ; xxxvii. 12. 

OatUnds, xxxiii. 123, 124, 134, 139, 148; 
»e<:tion, 148. 

<}\fHf:\i tramway system, xxxv. abs. 70. 

Objectii of Institute, i. 13-15 ; x. 3-4 ; 
xxxviii. 45. 

Oblong coke-ovens, viii. 117. 

f)\/j\i\i, geology of, xxxvi. abs. 9. 

Of/^r*. ations of underground tempera- 
ture, tables, xxxi. 60, 63, 65, 68. 
water, xxxiii. abs. 86. 



Obstacles to electric haulage, xxxv. 239. 
Occlusion of gases by coal, xxii. 25-29, 

129-133, 135-137. 

various coals, xxvi. 35-38. 

inflammable gas, xvii. 107. 

Occurrence of anthracite, xxxi. 177-179. 
auriferous quartz, xxxi. 153, 154, 

156, 157, 158. 
coal. New Zealand, xxxv. 176, 177- 

178. 

, Bristol district, xxxv. 93. 

gold, Transylvania, xxxv. 81-82. 

gypsum. Nova Scotian, xxx. 53, 

54, 57, 59. 

— — iron ores, xxx. 107-110. 

jet, xxxi. 51, 62, 54. 

lead, xxiv. 145, 147, 148. 

— — manganese-ore, Merionethshire, 
xxxvi. 103-117; plates xvi.- xix. 

metallic veins, xviii. 151. 

minerals, xxv. 81-84, 86-91. 
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Occurrence of ores, vi. 9-10, 11, 188, 191- 
196 ; xviii. 165, 166. 

Ochre, Sardinia, xxxiv. 147-149, 155, 167. 

Ochres, annual production, xxi, 174, 184, 
194. 

Oeking, H. L., quoted, xxxvii. abs. 9. 

Oelheim petroleum, xxxii. abs. 58, 78-79. 

Oesterreichische Correspondenz, quoted, 
iv. 88. 

Oexle, — , Wolf safety -lamp J xxxiv. 295. 

Oeynhausen salt boring, xxvii. 40. 

Offenbanya, xxxv. 82, 92. 

Officers, election, iv. 262 ; xii. 92. 

— , nomination, xiv. 105, 136. 

— , re-election, vi. 197-198, 200. 

Offord, James, lightnimj in pity Tan- 
field Moor, XXX. 32. 

Ogassa, coal-measures, xxxvi. 33, 34-36. 

— , limestones, xxxvi. 37. 

OoDBN, Hbth, quoted, xxxix. 228. 

Ogden, John M., quoted, ix. 89. 

— , shrinkage of paper ^ xxxv. 45, 46. 

— , underground locomotives, ix. 89. 

Ogilvie oil, xxxvii. 72. 

Ohio coal-measures, section, xxv. 163- 
165. 

— river barges, xxv. 174. 

Oil, central Europe, xxxiii. abs. 29. 
— , North America, xxxiii. abs. 24. 

— and ammoniacal liquors, extraction, 
coke manufacture, xxix. 81-85, 192-197; 
plate V. 

— — coal-measures, production, U.S. 
America, xxv. 101, 145-175 ; plates 
xliii.-lxix. ; xxvi. 11, 28-31. 

— coal, xix. 124 ; xxii. 142. 

— consumption, safety-lamps, xxxv. 
15-18. 

— enclosed in chamber near axle, system 
of lubrication, xxv. 216, 219-221 ; 
plates Ixiv.-lxvii. 

— industry, Oelheim, xxxii. abs. 78-79. 

— on safety-lamp gauze, xii. 72 et seq. ; 
XV. 144-145 ; xvi. 91 ; xvii. 5 et seq, 

— regions of Pennsylvania, xxv. 158-162. 

— shales, xix. 78, 80, 136 ; xx. 135, 136 ; 
xxxii. abs. 5. 

Oilworks, mineral, xx. 177-183 ; plates 

xlix.-lii. 
Oilv coal-dust, xxxiv. 252. 
Ola Durham colliery, section, xiii. 79. 

— five quarter coal, ii. 142-143. 

— Hutton mines, xxxv. 116, 117 ; 
sections, 145. 

— lead workings, xxvii. 22. 

— Mill pit. Hartley, xii. 4. 

— Plessy pit, cost of working, xxxviii. 
202. 

— red sandstone, xi. 66-68, 121, 122-123, 
126; xii. 89; xiii. 43, 44, 202, 203; 
XV. 14 ; xxiii. 205. 

— Risehow colliery, fault, xxxii. 362. 

— slag-heaps, xxxiv. 84. 

— workings, outbursts of gas from, xxxi. 
12-13. 



Oldbury and West Bromwich fault, x. 

196. 
Oldham, R. D., quoted, xxxiii. abs. 31. 
Oldham, coal-seams, xv. 14. 

— , diamond rock-boring near, xxxi. 44. 
— , excursion to, xiv. Ill, 112. 
Oliver, Willl^^m, quoted, xii. 149. 
Olry, — , quoted, xxxii. abs. 57. 
Ontario colliery, xxiv. 203-204. 
Oolitic brown ore, xxv. 61 et seq. 

— formation, xiii. 99, 100, 103, 157, 166. 

— structure, xxiv. 24, 25. 

Open burning coke-ovens, experiments, 
viii. 117, 129. 

— running fans, defects of, xix. 7-8. 

— topped tubbing, burst by gas blower 
xxi. 19. 

Opencast workings, Huelva mines, xxxvii. 

36-39, 46. 
Opencuts, xxxviii. 134, 135 ; sections, 

155. 
Opening bridges, different systems, xxii. 

61-72, 152 ; plates xv.-xix., xxxvi. 
Ophir mill, xxxi. 166. 
O'Regan, — , smoke-c&iisuming apparatus i 

xi. 212. 
Orbicula affinis, figured, vi. 35 ; plate iv. 
Orbo colliery, xxxvi. 118, 119, 120. ' 
Orconera incline, xxxiii. 222-223. 

— railway, xxxiii. 227-228. 

Ord, John, lightning at Kimblesioorth 

colliery y xxx. 130. 
Okd, J. W., quoted, v. 183, 217-218. 
Ordnance maps and sections, ix. 54. 
Ore-bearing rocks, Attica, xxxiv. abs. 67. 
Ore-deposits, classification, xxxiv. abs. 

66. 

, Kitzbilhel, Tyrol, xxxi. abs. 37. 

, Leadville, Colorado, xxxiii. abs. 

104 ; xxxv. abs. 7. 
Ore dressing with air-blast, xxxvi. abs. 

22-23. 
air-jigs, xxxvi. abs. 20-22. 

— production, xxv. 91, 92, 93. 

— rolls, dressing in position, xxxviii. 
abs. 12. 

— seeking by compass, xxxiv. abs. 35. 

— sorting, xxxvii. abs. 64-65. 

— washing, settling ponds, xxxviii. abs. 
12. 

Orepuke coal district, xxxv. 209. 

— — — , bituminous shale, analysis, 
xxxv. 209. 

, coal, analyses, xxxv. 209. 

Ores, xxiv. 239 et seq. 

— , New Caledonia, xxxvii. abs. 68. 

— , occurrence in North of England lead- 

mining districts, xviii. 165 et seq. 
— , treatment of, xxx. 135-148; plates 

XXX.. xxxvii. 
Organic deposits in a coal-pit, xxxiv. abs. 

22. 

— remains. Great Northern coal-field, xii. 
207. 

Orgrave, iron-mines, xxxiv. 85. 
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Origin, Antrim inm-ore d<']K>8it-8. xxx. 
110-112. 

, coal, iv. 132; viii. 93-106; ix. 1S7; 
xxxiv. abs. 10 ; xxxvii. abw. 47 -4S. 

- , gasc'H in coal-mines, iii. 4r)-4S. 

- , gy)>8uni, Nova Scotia, xxx. (50-04. 

, liematite (lc{K>8itH, xxviii. 142-154, 
222224, 227-229, 231-234; xxxi. 230- 

237. 

, Institute, xviii. 20. 

, iron-ore de]H>8its, xxxv. 146- 157. 

, iron -ores, xxxiv. abs. 33. 

— , manganeHe-<le]K)sit8, xxxiv. l.')2-153; 
xxxv. abs. 41 ; xxxvi. 11.')- 11 6. 

- , ore-dejioHitH, vi. 16-17 ; xxv. 71-73. 
— , |)eat, xxvi. 41. 

, steam coal and anthracite, xx. 147. 
-1 tin deposits, xxxvii. ab.s. .'!.'». 
— , vegetable, of coal, xxxvii. abs. 89-93. 

- -, veins, xix. 94, 95 ; xxx iii. abs. 10, 45. 

— and development of coal-tra«le, iv. 125- 
1-26. 

fonnation of coal, xi. 163-175; xii. 

31-34. 
Okiol, Roman, quoted, xxxii. abs. 51 ; 

xxxiii. abs. 46. 
Obmekoi), Kdw., 8afety-hrK)k, xix. app. i. 

12-13 ; plate xiv. ; xx. 81 ; xxix. 207- 

208, 213, 232 ; plate xxxviii. 
- , safety-link, xvii. 114. 
Ormesby ironworks, v. 213. 
Ornamental stones, xxx. 123. 
Orthez, boring/ near, xxxiv. abs. 14. 
Orthocerata, drawings, ix. 188-189. 
Oruro, Bolivia, silver- mines, xxxvi. abs. 

6152. 
Obville, Gustav I)., quoted, xxxviii. 

abs 68. 
O.iLEB anemometer, x. COS, 23(). 
Ostrau coal-field, xxxiii. alw. 91. 
Ostrea, Formosa, xxxiv. 81. 

— bed, xxv. 63. 

— carbonacea, xxxv. 179. 

OSTRICOURT COLUERY CoMrANY, XXvii. 

156. 
Oswald, R. W., quoted, xxix. 148. 
Otago, coal-fields. New Zealand, xxxv. 

200-204 ; section, 220. 
Otamataura Creek coal-seams, xxxv. 185. 
Otepopo coal-ti'ld, xxxv. 201. 
Otto, B., quoted, xxxiv. abs. 8, 49. 
Otto and Co., Dr. C, quoted, xxxiv. 

abs. 11. 
Otto coal-seam, section, xxviii. 56. 

— gas engine, xxxii. abs. 54. 
Otopteris ovala, figured, vi. 33 ; plate iii. 
Ototara stone, xxxv. 175. 

Ottweiler division, xxviii. 16, 17 ; 

sections, xxviii. 65. 
Ough ton boring, vi. 11-12; xxxviii. 25. 
— to North Seaton, section facing 

xiii. 208. 
Oust on colliery, brattice, ix. 70. 
, horses, xxxii. 1 10. 

- pit, xiii. 71, 76, 160. 



Outbursts of fire-damp, foretold by earth- 
shakes, xxxiv. 168-172. 

gas, xxxii. abs. 2S ; xxxiii. 179-180, 
181. 

, metalliferous- mines, xxxviii. 
59-72. 

, Stnifr(>rd Main colliery, xxv. 
23-27, 104-106; plates ii.- v. 
— , sudden, xxxi. 9-13. 
Outcrop of coal-seams, vi. 29-33. 
Outerby colliery, xxxiv. 100, 106. 
Outersyde colliery, xxxiv. 100, 106. 
Outlay, Sub-Wealden boring, xxiii. 188. 
Outline of geology, U.S.A., xxv. 146-149. 
Output, coal, ii. iiOO.202, 211-220, 2.'3; 
iv. 56, 57, 61,62, 68, 87. 
, , NN'arora, xxxviii. 120-121, 136. 
13S. 

— . — , single collieries, xxiii. 232-233. 
Outwood colliery, pumping-engines, xv. 

22, '23. 
Ovens, Nova Scotia, xxxi. 168, 169. 
Overburden, removal of, Huelva mines, 

xxxvii. 37. 
Over coal, Moira, x. 163. 
Overend limestone, xxxii. 352, 354. 
Overflow, Hury reservoir, xxxiv. 261. 
Overheating of boiler, iv. 40. 
Overhorsing in collieries, xxxii. 103 tt /*tq. 
Overland route to India, xxiv. 229-231 ; 

map, 233. 
Overlap, Somerset coal-field, iii. 28-29. 
Overlaps, xxxi. 160. 
Overlying and underlying coal-seams, 

working, v. 15-21. 
Overmen, admission to meetings, xi. 211- 

212. 
Overturning waggons, xxxvii. abs. 72. 
Overweight, x. 62, 
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— in coal, New South Wales, vi. 37. 
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68-69. 
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— , Newcastle water supply, xxiv. 91, 92, 
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148. 
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111. 
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Palmesalade iron-mines, xxxiv. abs. 33. 
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xxv. -xxxiv. ; xxxv. 44-47. 
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198; xviiL 26. 
yj^rnyi^f^f Jxo., quoted, xvii. 80; xxiv. 
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Peabson, G. T., quoted, xxxviiL 21. 
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Pease, Edw., quoted, xv. 226, 252. 
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age, xxviii. 237-241; plates xl.-xli. ; 
xxix. 71. 
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Pease, Jos, Whitwkll, quoted, iii. app. 
4 ; xii. 87, 217 ; xxiii. 126. 
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Pease & Co., Jos., donation, xviL 41, 42. 
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Pease, Gilkes & Co., quoted, xxix. 
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Pebbles in coal, xxxvi. abs. 8. 
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abs. 67. 
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ments, xxxiv. 293-294. 

Pelle, Max., quoted, xxxvi. abs. 31. 

Peloux, Chas. du, quoted, xxxv. abs. 
20. 

Pelton, coal-seams, xxxvii. 6. 
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, experiments with Douglas lamp, 

xxxv. 66. 
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Permeability of cements and mortars, 

xxxviii. abs. 21. 
Permian red beds, xiii. 209-211. 

— — sandstone, xiiL 44, 46, 100-101, 
102, 202, 203. 
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113 ; xxi. 252, 254, 259 ; xxxi. 51, 56, 

57, 62, 206, 229. 
Phillips and Conybeabe, quoted, xL 

171-172. 
Phosphate of lime, Newsham colliery, 

xu. 206. 
Phosphates, Belgium, xxxiv. abs. 36. 
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, Lundhill colliery, v. 236. 

, South Durham and Cleveland, viii. 

87-96, 175-177. 
Pillars, xu. 182. 

— , dividing districts, xxi. 5-6, 107. 
— , effect of removal, viii. 11, 12. 
— , working away of, iv. 144. 
PiLSEN arc lamp, xxxiv. 37 ; plate ix. 
Pindle, xxviii. 139, 22U. 
Pinegrove coal, iv. 130. 

PiNEL, — , quoted, xxxi. abs. 4. 

Pinel, Fumess and Cumberland, xxviii. 

139, 220 ; xxxiv. 89. 
Pins, objections to, in boiler construction, 

xi. 39. 
Piparo coal, xxxiii. abs. 20. 
Piper coal-seam, x. 119. 
Pipes, Darcy's table for, xxxi. 30. 
PiSANi, F., quoted, xxxvi. 97. 
Pisgaon colliery, India, xxxviii. 81. 
Pisolitic ore, xxx. 108, 111, 112 ; sections, 

113. 

, analyses, xxx. 109. 

Pit-props, Warora, cost of, xxxviii. 130- 

132. 

— pulley carriage, Cambois colliery, xx. 
80 ; plate xxxiii. 

— shafts, xii. 206-207. 

, form of, xxxiv. abs. 8. 

, sinking, xx. 187. 

— timber, xxxiiL 156. 

— waters. Nova Scotia, xxix. 53-57. 
Pitch of teeth in wheels, xxi. 279-280. 
Pitchstone porphyry, xxx. 122. 
Pitman's marriage, xv. 207. 
Pitman's Pay, extracts, xv. 219. 
Pitmen's cottages, xix. 52-53. 

— union, xv. 228, 233, 234. 



Pits, natural, Belgian coal-measures, 
xxiii. 67-70, 95-106 ; plates xviii. -xxv., 
xxvii. 

Pittsburg, U.S.A., boiler experiments, 
xxxii. 197 ; plate xxviii. 

— , -, coal-seam, xxv. 154, 155. 
— , - , section, xxv. 176. 

Pittsburg Gold Mining Company, 

xxxi. 165. 
Placer deposits, formation, xxxL abs. 42. 
Plain cylindrical boilers, xviii. 121 et seq.; 

XX. 49 et seq. ; xxx. 75. 
, explosions, xxix. 36, 37, 93-94 ; 

plate vii. ; xxxii. 191 ; plate xxi v. 
Plainmeller, coal-seams, xxxvii. 15. 
Plan of Bolton manor, viii. 141. 

concessions, iv. 80. 

ground works, v. 51. 

proposed college, frontispiece, iv. 

pumps and machinery, v. 55. 

Kosedale district, vii. 88. 

shafts, V. 59 ; xxviii. 65. 

— Tyne low main district, viii. 23. 

wash, Durham county, xiii. 69. 

workings, v. 29 ; vi. 18. 

, Pictou coal-mines, xxii. 148. 

Planes, self-acting, iii. 261-262, 270-274. 
— , single rope, xvii. app. L 169. 
Planimeters, Amsler's theory of, xxviii. 

211-215. 
— , equidistant, xxxii. abs. 79. 
— , Kloht, xxxii. abs. 74. 
Plans of colliery workings, registration, 

XX. 46-47. 
mines, Belgium, keeping of, xxxiv. 

265-266, 279-280. 
Plant, Warora colliery, xxxviii. 105-110. 
Plants, coal-formation, xxxvi. abs. 9. 
Plashetts coal, xxxiii. 127 ; xxxvii. 12. 

— coal-field, xi. 105, 108 ; map, 101 ; 
sections, 105-106, 107-115. 

— limestone, xi. 106 •; sections, 105, 
111. 

— to Canonbie, section, xi. 116. 
Plaskynaston colliery, xix. 77. 
Plaspower colliery, coffering of shafts, 

xxvi. 4 et seq. 
Plaster, selenitic, xxi v. 152-153. 

— Cove, Nova Scotia, xxx. 58. 

— of Paris, use of, xxxiv. abs. 29. 
Plate of sections, ii. 240. 

Plates of fossils, ix. 188. 
Platinum, native, xxxiii. abs. 51. 
Platt Bros, and Co., quoted, xxxi. 44. 
Platyschisma oculus, figured, vi. 35 ; plate 
iv. 

— rotundatum, figured, vi. 35 ; plate iv. 
Playfair, Sir Lyon, quoted, ii. 49-50, 

93 ; iii. 66, 69-71 ; v. 228 ; xii. 189. 
Pleaskin, Giant's Causeway, section, 

xxx. 113. 
Plessy seam, xxxvii. 7 ; xxxviii. 202. 
Pleurotomaria Strzeleckiana, figured, vi. 

35 ; plate iv. 
Plew, H., quoted, xxxvii. 107. 
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Plews, H. T., New South Wales, coal- 
field, vi. 22-25, 27-48. 

Plom and d'Andrimont system of 
blasting, xxxviii. abs. H5-66. 

Plot, Dk. , quoted, viii 111. 

Plot, Robt., quoted, xxxviii. 02. 

Plumb-lines, for obtaining bearings, xx. 
87, 101 tt seq. 

Plunibland collieries, xxxiv. 111. 

Plugs, for thermometric observations, 
xxxi. 67. 

Plummee, — , quoted, app. iii. 2. 

Plunger sets, experiments with, xxi. 
64-65. 

— combined with lifting bucket, xxi. 
97, 99. 

Pluto pit, Westphalia, coal-dust, xxxiv. 

203, 204 et seq. 
Pneumatic Despatch Company, fan, 

xii. 27, 28. 
Pneumatic despatch tubes, xxiii. 89e^ seq. ; 

xxxiv. abs. 41-42. 

— rock-drill, Cranston, xxix. 221-225; 
plates xliv.-xlv. 

— stamps, xxx. 138-139; plates xxxi.- 
XXX ii. 

— wings, ventilation with, xvi. 64-65. 
Pochwerks, xxxv. 85. 
Pocket-level, Lebour, xxvii. 129-130. 
Pocketing, in boilers, xx. 57. 
Pockets, hematite, xxviii. 221. 

— of ore, xiv. 19. 

PoECH, F., quoted, xxxiii. abs. 71 ; 

xxxxviii. abs. 66. 
— , automatic gates, xxxvi. abs. 23. 
Poetsch, H., quoted, xxxiv. abs. 39. 
— , freezing sinking system, xxxiii. 
abs. 94; xxxiv. abs. 39-40, 72-74; 
xxxv. 226-227, abs. 33 ; xxxvii. abs. 
39-40. 
Point Aconi coal property, xxiv. 183. 
PoissoN, M., quoted, iv. 249. 
Poland, coal-field, xxiv. 11-12; map, 22. 
Pole, Prof. — , quoted, xxi. 56, 57. 
Polishing of jet, xxxi. 55. 
Polygonal wood tubbing, xxvii. 172. 
Pond, G. A., quoted, xxxiii. abs. 51. 
Ponies in coal-pits, iii. 260-261 ; viii. 41 ; 

xxiv. 11. 
PoNSON, A. T., quoted, xvi. 60 et seq. 
Pontop colliery, haulage experiments, iii. 
254-257 ; inclined plane, 274 ; plan and 
section of self-acting incline, facing 
318. 
— Pike colliery, xv. 206, 214, 215. 
Pontpean lead-mine, explosion, xxxviii. 

63, 170. 
Pontypool, xxxi. 177. 
Popular fallacies, xxxv. abs. 29. 
Population, coal-fields, xxxii. 138. 
— , Durham and Northumberland, ii. 

196. 
— , Newcastle, xxiv. 49, 50, 88. 
— , Styria, iv. 64, 65. 
— , Whitby, xxxi. 56. 



Porcelain manufacture, xv. 69. 
Por(jheron, H., quoted, xxxv. abs. 14. 
I Poremba mines, Silesia, xxvii. 191. 
Porosity of iron-ores, xxxv. 112, 117, 

120, 122, 123, 127, 129, 132, 135, 139, 

141, 143, 144. 
Porphyrites, xxx. 122, 123, 126. 
Porphyritic rocks, Cheviot hills, xi 118. 
PoRRO, Ben., quoted, xxxiv. abs. 64. 
Port Blair, xxxiv. abs. 15. 

Caledonia, xxiv. 203. 

- Carbon, U.S.A., xiii. 34 ; section, 
38-40. 

- Clarence, ii. 116. 

- -, boring for salt, xxx. 85, 97, 106. 

— Hood, xix. 137. 

, Cape Breton, xxvii. 227. 

, Nova Scotia, xxiv. 180. 

— Natal, coal, xvii. 78-80. 

— Talbot, xxiii. 242-243. 
Port-en -Bessin, section, xxv. 78. 
Portable air-compressing machinery, 

xxiii. 109 et seq.; plates xxxi.-xxxil 

- double-pump, xvi. plate xxiii. 

— electric safety-lamp. Swan, xxxv. 
51-64 ; plate vii. 

— engine. Fowler, xvi. 92 et seq. 

- eitgines for wire tramways, xx. 6; 
plate iii. 

hydraulic rivetter, Banning, xviii. 
3, 13 et seq.; plates iv.-v. 

— pumps, patents, xviii. app. 10. 

— steam-engines, xxxv. 234. 
Ports, northern coal-field, ii. 114. 
Porthcawl, xxiii. 241-242. 
Portinscale. lead- mine, xxxiv. 122. 
Portland cement, ix. 144 et seq., 178 et 

seq. 

— North Hartley colliery district, x. 44. 
Portlock, General, quoted, xxv. 225. 
Portmoon, xxx. 107. 

Portobello dyke, xiu. 76. 

Portrait, Nicholas Wood memorial, xiv. 
104, 135. 

Ports, accessible, North of England coal- 
fields, vi. 71, 112. 

Portugal, coal-fields, xxxv. abs. 30. 

— , mineral production statistics, xxxii. 
abs. 9. 

— , mining in, xxxiii. abs. 47. 

Portugalete silver-mines, xxxiv. abs. 60. 

PosEPNY, Prof. F., quoted, xxxi. abs.u7, 

38 ; xxxviii. 62. 
PosEwiTZ, Thbo., quoted, xxxiiL abs. 

60 ; xxxv. abs. 57. 
Posidonia (?) Posidonomya, drawing, ix. 

188. 
Posidonomya Becheri, xxviii. 5. 

— — , Rio Tinto, xxxvii. 60. 
Position and extent of Cumberland coal- 
field, xxxii. 320. 

— of corresponding societies, xxxvi. 62- 
63. 

hematite deposits, xxviii. 1 18-137 ; 

figures, 155 ; xxxi. 219-229. 
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Position of manganese-deposits, xxxvi. 
105-107. 

upcast-shafts, iv. 147-189. 

Post-and-stall, ii. 245. 
Post-carboniferous strata, xxiii. 249-250 ; 

xxviu. 12-16, 65 ; xxxvi. 37-40. 
PoSTLETHWAiTE, Jno., quoted, xxviii. 

128, 
Pot opal, glass, xxvii. 66-67. 
Potassium salts, Mecklenburg, xxxiv. 

abs. 62. 
Potholes, xxiii. 75 ; xxx. 6. 
PoTTEB, A. M., apparatus for saving 
breakage of coal, xxv. 261-262 ; plate 
Ixxvii. 
Potter, Chas. and A., quoted, iii. app. 

4. 
Potter, Ed., vi. 21. 

— , agreement loith Natural History 
Society^ xii. 42. 
Birmingham 1861 meeting^ ix. 86, 227. 
boiler explosions, iv. 114, 116, 117; 
XV. 47. 
Cleveland ironstone, vi. 7. 
coal-cutting machineSy xii. 48 et seq. 
xiv. 135. 
coal-mining, China, xv. 1. 
discussion of papers, iii. ^^-227. 
geological survey, Tyne dvitrict, xiii. 
215. 
Great Northern coal-field, x. 74. 
longwall working, x. 138. 
Lundhill accident and mine ventilation. 
vi. 214 et seq. 

Manchester 1865 meeting, xiv. 133, 
134. 

memorial portrait, Nicholas Wood, 
xiv. 104, 135. 

mining college, iii. 223-224, 225 ; vi. 
202 ; ix. 252. 
Murton winning, v. 43-61, 148-159. 
New South Wales coal-field, vi. 22, 
23, 24, 25. 
Ogden prize, ix. 89. 
president, election, xv. 75. 
paradoxes in ventilation, xii. 85. 
quoted, i. 9 ; v. 117, 122; x. 11; 
xix. 55. 
secretary, appointment, ix. 253 ; xii. 

147. 
steam crab-engine, v. 56. 
. underground conveyance, Cleveland, 
xvi. 93, 94. 

ventilation, Prussian miners, xii. 47- 
48. 

ivcxrking overlying and underlying coal- 
seams, V. 17. 
Potter, W. A., iJoluation of mines, 

xxiii. 139-140. 
— , goAi, Strafford Main colliety, xvii. 

108. 
Potter iron band, xxvi. 74. 
Pottsville, U.S.A., xiii. 33,34; sections, 

xiU. 38-40 ; xxv. 176. 
Poudre d'ammoniaque, xix. 47. 



PouUaouen aud Huelgoat mines, xxxvii. 
abs. 7-8. 

Pourcel, Alex., quoted, xxxvi. abs. 
48. 

Powell Duflfryn coal, Keyham experi- 
ments, xiv. 49. 

Powell Duffryn Company, George pit, 
electric-lighting, xxxiv. 34. 

Power, supply of, xxxi. 136. 

— , transmission, xxxviii. 37-39. 

— , — , by electricity, xxxviii. abs. 35. 

— , — , — steam, xxxv. 159-166 ; plate 
xxiii. ; xxxvi. 13-29. 

— and rate of engines, v. 49, 51, 56. 

— of explosives, xxxvi. abs. 48. 

locomotives, viii. 61-62, 64-65. 

Practical ventilation, iii. 148. 
Practice of mine-levelling, xx. 73-79. 

— with gas at blowers, iii. 33-51, 229 
et seq., 236. 

Pramatha Nath. Bose, quoted, xxxiv. 

abs. 17, 75. 
Pratt, J. S., quoted, v. 201. 
Pre-carboniferous strata, xxvii. 145, 148 ; 

xxviii. 11-12 ; sections, 65 ; xxxi. 152, 

153.. 
Precautions for underground temperature 

observations, xxxi. 69-70. 

— recommended in mine ventilation, 
xii. 140-141. 

Present form of marine-engine, xxiv. 

105-124, 125 et seq.; 260-253, 259, 260. 
Presentation, Transactions, i. 269. 
— , Theo. W. Bunning, xxxvii. 129- 

132. 
Preservation Inlet coal, analysis, xxxv. 

210. 
coal-field, xxxv. 209. 

— of wood by cupriferous water, xxxvii. 
48-49. 

Preserving colliery timber, xxvii. 53. 
President, election of, xv. 75-77 ; xviii 

153. 
Presidential address. Lord Armstrong 

xxii. 39-57. 
, Sir Lowthian Bell, xxxvi. 1. 131- 

160, 166. 

— — , E. F. Boyd, xviii. 153-165 ; 
xix. 41-56 ; xx. 219-222 ; xxi. 223-234. 

, J. Daglish, xxxv. 223-245. 

, Geo. Elliot, xviii. 19-35. 

, G. B. Forster, xxxi. 123-143. 

, T. E. Forster, xv. 283, 292. 

- — , G. C. Greenwell, xxviii. 197-208 ; 
xxx. 269-271. 

, John Marley, xxxviii. 17, 29-46. 

, Lindsay Wood, xxv. 189-199. 

, Nicholas Wood, i. 13-32 ; x. 3. 

— office, term of, xvi. 129-130. 
l*ressure, cement, ix. 69. 

— anemometers, x. 237-239. 

— gauges, xvii. 27-30, 41-42 ; plate iii. 
in mines, iii. 148-165. 

— in rocks, xxxviii. abs. 64. 

— of gas in coal-seams, xxxi. 129. 
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Pressure of gad in solid coal, xxx. 163- 
260; plates xxxix.-xlv. ; xxxii. 121- 
132, 316-317. 

water in soil, xxxvi. abs. 16. 

- - main, xxviii. 177. 

- on boiler-plates, xx. 51. 

- reservoir, xxviii. 175. 

pipes, xxviii. 176-177. 

Pressures, ventilating ; ix. diagrams, 

facing 139. 
Preston colliery, coal-cutting machine at, 
xxviiL 189. 

- Grange collieries, Whitelaw safety- 
cage, xix. app. i. 12. 

Pbestnvich, Pbof. Jos., quoted, xxiii. 

186. 
Pbeuss, Huao, quoted, xxxiii. abs. 74. 
Prevention of accidents in mines, i. 15- 

18 ; V. 228-229. 
boiler accidents, xxviii. 247-255 ; 

xxix. 23-51, 87-100; plates vi.-xiii. ; 

xxx. 71-82, 266-269 ; plates xiii.-xxii. 

explosions, iv. 40-44, 52-53. 

— ^ association for, iv. 113-114. 

- - breakage of coal in screening, xxv. 
261-262 ; plate Ixxvii. 

dust explosions, xxxv. 46. 

fire-damp explosions, xxxii. abs. 28. 

mine explosions, xxxi. abs. 7-8. 

overwinding, xxix. 187-188, 228- 

229 ; plate xxxiii. ; xxxv. abs. 47-48. 
smoke, xvii. 63, 66, 67, 68, 76 ; 

xxxiii. abs. 7. 
spontaneous combustion of coal, 

xxv. 107-140, 178-188; plate xlii. 
PbiCE, Thos., Lundhill roUie.ry txploaiou , 

V. 240. 
Price of anthracite, xxxi. 189-190. 

- — coals, foreign, xxxi. abs. 1, 4, 16, 36. 

— , Formosa, xxxiv. 75. 

, Germany, xxvii. 33, 34, 62, 63. 

, India, xxxviii. 159-160. 

, Kurachi, xxxviii. 260. 

, Madras, xxxviii. 160. 

, New Zealand, xxxv. 190, 204. 

-, Saarbriicken, xxviii. 42. 

, Warora, xxxviii. 138-140. 

, Warwickshire, xxxiii. 157. 

and coke, xxxiv. abs. 50. 

— coke, Germany, xxvii. 33. 

— copper, xxxiv. 118, 120, 121. 
ir<m, v. 33, 34, 35, 36 ; xiii. 120, 

- — iron-ore, xxxiii. 235 ; xxxiv. 90-91. 

jet, xxxi. 54. 

manganese -ores, xxxiv. 155, 156- 

157; xxxvi. 104, 108, 110. 

— ore, v. 179 ; xxiv. 25. 

pig iron, iv. 101 ; v. 214, 221, 223. 

rock salt, xxxi. 147. 

Prickers, x. 186, 188. 

— and stemmers, danger of sparks, 
xxxiii. 3-12, 61-62. 

Primarv and secondary batteries, xxxv. 
59-61. 



PKIMAT, — , quoted, xxxviii. abs. 14, 46. 
Priming, steam-traps to prevent, xi. 50, 

51, 216 ; diagram, facing 50. 
Primrose coal-seam, xiii. 38. 
Prince Albert seam, xxxvii. 7. 
Prince Consort, death of, xi. 99. 
Prince of Wales, quoted, xv. 251. 
Princess seam, xxxviL 7. 
Prinole, Thomas, lightning in pit. Tan- 
field Moor, xxx. 40. 
Printing of papers, ii. 47, 48 ; iii. 3, 55- 

56; vi. 1, 198; vii. 1-2, 27-28,179-180; 

xui. 1-2, 11, 13 et ,Heq. ; xvL 131-132. 
Prismatic rock structure, xxxiv. 146. 
Private borings, xxvii. 38-39. 

— water rights, xxiv. 55, 69. 

Prize, Hoyal Academy, Belgium, ii 3-5. 
Prizes for papers, xxii. 2 ; xxxii. , pp. 

viii-xii. ; xxxiii., p. viii. ; xxxv., p. x. 
Proceedings, abstracts to newspapers, 

viii. 173. 
— , advertizing, iii. 235. 
— , distribution, ix. 65-66, 231-232. 
— , exchange, xiii. 13, 91-92. 

-, publication, xi. 177-178. 

, reprinting, xii. 45, 46 ; xxi. 288. 
— , sale, iii. 27 ; iv. 262. 
Process of intrusion of whin sill, xxvi. 

12:^, 127. 
Proohaska, Jul., quoted, xxxiv. abs. 

10. 
Producta, drawing, ix. 188. 
Production of coal, iii. 66 ; iv. 133, 289, 

290-292, 295, 297-298 ; vi. 51-72, 73-74, 

76-81, 84; xix. 114, 166, 167. 

, annual, x. 113. 

, Russia, xxiv. 13-15. 

, Sydney coal-field, table, xxiv. 

210. 

, tables, x. 67-70. 

and ores, iv. 30. 

iron, iv. 134, 135. 

iron-ore, xxx. 113. 

ores, xviii. 182. 

pig iron, xxi. 251. 

Productus brachythaseus (?), figured, vi. 

35 ; plate iv. 

— undulatus, figiu-ed, vi. 35 ; plate iv. 
Produits mines, Belgium, xxvii. 176-179. 
Professors of Durham College of Science, 

elected honorary members, xxi. 47, 82. 
Profits, coal trade, xxxvi. abs. 29, 30. 
— , French collieries, xxxii. abs. 39-41. 

— not considered in rating, xxiii. 121, 
132, 138. 

Programme of excursions, 1887, xxxH 

201. 
Progress, coal-mining, Derbyshire and 

Nottinghamshire, x. 117-127, 137 et 

seq. 

, Institute, xxv. 189-190. 
-, local industry, xxxvi. 131, 135. 
— , mining and metallurgy, statistics 

xxxii. abs. 33-35. 
— , railways, viii. 78. 
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Project for supplying Newcastle and 

district with water, xxiv. 49-60, 85-95. 
Propane, xxii. 28. 
Propping with iron frames, Saarbriicken 

coal-field, xxvii. 187-188. 
Prospectus of College, iv. 23-31. 
Prosperity of Institute, v. 226 et seq.; 

xxxii. 237. 
Pbotectob Lamp Company, Jack-Davy 

safety-lamp, xxix. 147 ; plate xxii. 
Protectors for tubbing in upcast shafts, 

XL 23 et seq, 
Proteus anguinus, figured, iv. 104. 
Prudham stone, xxiv. 137, 138, 139, 140 ; 

section, 150. 

— quarries, xxvii. 16, 17. 
Prudhoe colliery, fossil shells, xii. 33. 
, plant, xxxvi. 207. 

— district, seams, xxxvii. 7. 

Prussia, accidents, fire-damp, xxxiii. abs. 
40. 

— , — , winding-ropes, xxxv. abs. 6. 
— , coal importation, vi. 90. 

— , collieries, xxvii. 31-35. 

— , — , ventilation, xxxii. abs. 22. 

— , commission on explosions, xxxi. abs. 
13. 

— , fire-damp commission, xxxvi. abs. 13- 
15, 28. 

— , , experiments, xxxvii. abs. 80- 

85 ; xxxviii. 179. 
— , geological survey, xxvii. 37. 

— , Hibernia colliery, ventilation, xii. 51. 
— , iron-ore production, xxvii. 35-36, 63. 
— , manufactured iron, vi. 96. 

— , maps and plans presented, xii. 45. 
— , mineral production, xxxii. abs. 26-27. 
— , — statistics, xxxiv. abs. 1-3, 53-54, 
65 ; xxxv. abs. 38-39 ; xxxvi. abs. 39- 
40. 
— , miners' wages, xxxviii. abs. 65. 
— , mines, explosions, xxxii. abs. 75 ; 

xxxiii. abs. 74. 
— , — , ventilation, xii. 47-48. 
— , mining accidents, xxxii. abs. 23. 
— , — colleges and schools, xxvii. 41-42. 
— , — industries, xxvii. 25-65, 294-296. 
— , — industry and administration, xxxii. 

abs. 70-72. 
— , — laws and mining police, xxvii. 42- 

43. 
— , — machinery, improvements, xxxi. 

abs. 2o-28 ; xxxiL abs. 42. 
— , — production, vi. 70-71; xxxi. abs. 

1, 36 ; xxxv. abs. 38 ; xxxviiL abs. 37. 
— , — schools, xxxviii. abs. 32. 
— , regulations for management of fiery 

mines, xxxv. 167-172. 
— , royal fire-damp commission, xxxii. 

abs. 64. 

, safety-lamps, xxxii. abs. 80. 
Pbytherch, H. 0., quoted, xxxviii. 13. 
Pbzyborski, M., quoted, xxxiv. abs. 64. 
Pseudo stratification of basalt, xxvi. 123, 

124, 125. 



Publication of proceedings, xi. 177-178. 

Watson collection of sections, xxii. 

134-135 ; xxiii. 164. 
Publicity of examinations, xxiv. 39-44, 45. 
Puddle wall, Hury reservoir, xxxiv. 260. 
Puddling, xiii. 150, 151, 153. 

— ore, xxxi. 227. 

PuertoUano lead-works, xxxiii. abs. 46. 
Pulacayo silver-lead mines, xxxiv. abs. 

60. 
Pulley carriage, Cambois colliery, xx. 

80 ; plate xxxiii. 
Pulleys, size of, xv. 127. 
Pulsometer, xxxiv. abs. 7. 
Pulverizers, Thompson centrifugal, 

xxxiU. 107-120, 235-237 ; plate iv. 
— , Vapart, xxxii. abs. 50. 
Pulverizing ores, xxx. 142-144 ; plate 

xxxiii. 
Pulverrauch coal-seam, section, xxviii. 56. 
Pump, automatic feeding, xxxvii. abs. 68. 
Pump-buckets, gutta-percha packing, xii. 

39. 
Pumpquart anthracite seam, xxxi. 179 ; 

section, 195. 
Pump -rods or spears, xxvii. 53. 

— spear connexions, xxxvii. abs. 9-10. 

— with captant piston, xxxviii. abs. 70. 
Pumping, V. 148 et seq.; xvi. 133, 135- 

140; plates xxxv. -xxxvi. ; xvii. 22 et 

seq.; xx. 220; xxi. 123-154, 157, 159- 

160; plates xxx. -xxxi. 

, electric, xxxiii. abs. 82. 
— , experiments, Liverpool water-works, 

xvi. 136, 137 ; xvii. 24. 
— , statical and dynamical pressure in 

lifting sets, xxi. 49-58, 91-103 ; plates 

iv.-ix. 
— , St. Helen's Auckland, xvi. 112. 
— , Seaton Delaval, xvi. 112. 
— , Upleatham, xvi. 99, 125-126. 

— and raising water, patents, xvii. app. 
i. 30-33; plate iv. ; xviii. app. 6-13; 
xix. app. iii. 42-46 ; xx. app. ii. 10-14 ; 
xxi. app. ii. 10-14 ; xxii. app. ii. 12-18 ; 
xxiii. app. ii. 13-16 ; xxiv. app. ii. 13- 
18 ; XXV. app. ii. 12-18. 

— apparatus, rating, xxiii. 129-130. 

— appliances, xxiii. 229-230. 

— engine, iv. 272-273. 

, Cornish, Settlingstones, xxi. 59-66, 

91-103; plates X. -xii. 
, differential expansive, xxiii. 3-13; 

plates i.-ix. 
beam. Hartley, breaking of, xi. 

145-157 ; xii. 4-15. 

— engines, iv. 272, 289, 292, 295, 296 ; v. 
45, 49. 50, 57 ; xiii. 47 ; xv. 22, 289 ; 
xvii. 22; xix. 49; xx. 169-176; plates 
xlv.-xlviii. ; xxii. 52-53; xxvii. 21, 22, 
136, 137, 138 ; xxviii. 44-55 ; xxxii. 6, 
365-366. 

, air-vessels, xxi. 92 et seq.y 115- 

121, 154-157, 159-160; plates xxvu.- 
xxix. 
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Pamping.engines, Bascoup, xxvii. 183. 
, direct-acting, xv. 19-42, 121-127 ; 

plates i.-ii. 
, , Newton Cap, xv. 131-133, 

294-299. 
-—, — —, Towneley, xv. 140-143, 

167-161, 294-299 ; plates xxii.xxiv. 
, duty of, xvii. 22; xix. 201-221; 

plates xxxviii.-xli. 

, South Wales, xxiiL 229. 

, Sulzbach, xxvii. 189. 

, underground, Westphalia, xxvii. 

199. 
, Wylam colliery, ii. 159. 

— machinery, Upleatham, xvi. 97 €t seq. , 
plates XV., xvi., xviii., xx. 

— — , Warora colliery, xxxviii. 107- 
109. 

— power, xxviii. 177. 

Pumps, balance, for self-acting inclined- 
planes, xxxvL abs. 6. 

— , Bastier, xv. 136 et seq.y 147-155; 
xvi. 133. 

— , Cameron, xvii. 22, 87. 

— , gold mines, xxxi. 164. 

— , mines, xxvii. 54-55. 

— , mode of changing clacks, i. 216. 

— , Perreaux valve, vi. 21. 

— , special steam, xvii. 87-94, 113. 

Punch and thirl, bord and pillar, sketch, 
ii. 245. 

Punched holes in boiler plates, xxiv. 120 
et .seq. ; 257 ei seq. 

— — , rivetting with, xxi. 67-69 ; plate 
xiii. 



Puncheons, pit props, x. 128, 163-164. 
Punching boiler-plates, xx. 117 el tieq.; 

plate XXXV. 
Punjab, oil region, xxxvi. abs. 11. 
— , salt range, xxxviii. 158. 
Purchase, Lindley and Hutton collection, 

V. 161-162, 225. 
Purification of coke, xxii. 8-15. 
Purifying coke, patents, viiL 121-123. 
PuBVEs, Db, J. C., qnoted, xxxi. abs. 43. 
Putters, hauling coal, iii. 248. 
Putting, Belgian coal-mines, xxvii. 178. 
Pyle, John, lightning in pit, Tanfidd 

Moor, XXX. 35. 
Pylemarsh, sections, xxvii. 97- 
Pyrenees, coal-fields, xxxii. abs. 4. 
— , iron-ore, xxxiii. abs. 30. 
— , metalliferous deposits, xxxvL abs. 38. 
Pyrites, V. 200 ; xxiii. 69, 70, 75 ; xxviii 

22. 
— , analyses, xxxiv. abs. 25. 
— , extraction of copper, xxxviiL abs. 32. 
— , promoting spontaneous combustion oi 

coal, X. 165, 168e«seg., 180, 197; xxv. 

124, 125-126, 130, 182 et seq. ; xxxvii. 

abs. 71. 
— , spontaneous combustion, xxxvi. abs. 

8. 

— deposits of Huelva, xxxvii 27-51 ; 
plates ii.-vii. 

— in bituminous coal, xxxviii. abs. 71. 

coal, xxxvii. abs. 74-75. 

Pyritous slates, xxxi. 153, 154, 157) 158, 

160. 
Pyrometer measurements, xxii. 18. 



Q. 



Quand-tung mines, xv. 71-72. 
Quality of coal, Catalonia, xxxvi. 35. 

, Cumberland, xxxiii. 126, 128. 

, Saarbriicken, xxviii. 25-26. 

— — — , Warwickshire, xxxiii. 161- 
162. 

coke, Coppde ovens, xxii. 89-90. 

— — iron, xiii. 135-139. 

iron-ores, xxxv. 111-113, 117, 120- 

122, 126, 133-135, 144. 
limestones, xxi. 256, 260, 265, 267, 

268. 
ore, vi. 18-19 ; xxiv. 24, 30. 

— - water, xxiv. 50, 90, 91, 92, 93, 94, 
95. 

Quarry coal-seam, xxxvii. 7. 

— , pillar working, viii. 88 et seq. 

— Hazle, xxiv. 134, 135, 136, 137. 
Quartz, xxv. 83. 

— resinite, Sardinia, xxxiv. 147. 

— with hematite, xxxi. 226, 227, 228 ; 
figures, 237. 

Quartzites, xxxi. 152, 153, 154, 155, 156, 

157, 160, 161. 
Queen Charlotte island, coal, xxvii. 240- 

24L 



Queen's seam, xxxvii. 7. 

Queensland, gold, xxxiv. abs. 44 ; xxxv. 

abs. 26. 
Quicklime, as a timber preservative, xil 

37-38. 
Quicksand, v. 152 et seq. 
— , Haase system of sinking through, 

xxxviii. abs. 29-30. 
— , Ressaix, Belgium, xxi. 14. 
— , sinking through, by compressed-air, 

xxxvi. abs. 35. 
— , tubing boreholes through, x. 199-205, 

247-249. 
Quicksilver, Italy, xxxiv. abs. 52. 
— , Louisiana, xxxv. abs. 41. 
— , production, xxxvii. abs. 38-39. 

— mmes, Almaden, xxxviii. abs. 
53-54. 

, New Almaden, xxxviii. abs. 8. 

— — , Monte Amiata, xxxviii. abs. 14- 
15. 

QuiLLACQ AND Co., — DE, wind- 
ing and pumping - engines, xxvii. 
193, 194, 270-271, 280-281; plate 
I xxxviii. 
Quotations, authority for, vii.. 2-5. 
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R. 



Raabe-Wolf safety-lamp, experiments, 

XXXV. 29-32 ; plate iv. 
Rack-a-rock, xxxv. 230. 
Rack and pinion, xxi. 271 et seq. 
Rack method of surveying, xxxi. 34. 
RadclifFe and Lever coal-seams, xv. 14. 

— colliery, x. 44. 

, Knowles lubricator, xx v. 218. 

— seam, xxxvii. 7. 

Radiation, co-efficients, iv. 178-179, ' 
— , heat lost by, xxxvi. 14 et seq. 

— from earth's surface, etc., iv. 249 
et seq. 

Radii for faces and flanks of teeth of 

wheels, xxi. 283-2S4. 
Radstock, coal-measures, ii. 252-253, 254 ; 

section, 255. 
— , coal-production, iv. 196. 

— group, xxvii. 89, 90 ; section, 97. 
Rag, kiers or stills, boilers, explosions, 

xxix. 36, 39, 41. 
Raigarh-Hinder coal-field, xxxi v. abs. 15. 
Rail, sketch of, iv. 89. 

— guides, steel, France, xxxi. abs. 28. 
Railroads, work quoted, viii. 47, 48, 49, 

61, 54. 
Rails, vui. 53, 57 ; xii. 175, 191, 194, 195. 
— , fished and not fished, xxx. 33, 34, 36 

et seq. 

— in collieries, xxvii. 53. 

Railway carriages, lubricating experi- 
ments, XXV. 216, 223. 

— commimication, xix. 122, 132 ; xxvi. 
79 ; xxvii. 43-45 ; xxx. 3, 4.. 

— enterprise, xv. 51-52. 

— mileage, xxxv. 215. 

— rates, xxxiii. 161 ; xxxv. 190, 195, 
199, 204, 215. 

, Westphalia, xxvii. 194. 

— signals, Dufour compensating lever, 
xxxiii. abs. 70. 

Railways, iii. 239 et seq. ; v. 37-39 ; xxiv. 

217-222, 227, 231. 
— , accident statistics, xxix. 30-40. 
— , Austria, iv. 60, 91. 
— , before Hedley and Stephenson, viii. 

47-48, 52-53. 
— , Bilbao iron-ore district, xxxiii. 226- 

229. 
— , Border Counties, ix. 243. 
— , built by Stephensons, viii. 67-70. 
— , carriage, iv. 87-88. 
— , — of ^ ore, xxxii. 48. 

— , pig-iron, xxxii. 49. 

— , Derbyshire and Nottinghamshire, x. 

121, 122, 124, 150, 153. 
— , development, xxxiii. abs. 83. 
---, effect on coal-trade, xii. 194. 
— , fifty years ago, xxxvi. 132. 
— , history of development, xxxvi. 132- 

134. 
— , India, xxxviii. 139, 156, 157, 161. 
— , loss of life on, xxviiL 200. 



Railways, Northern Europe, xxiv. 217- 

222. 
— , opening of, xxxiv. 96-97, 114. 
— , Somorrostro mines, xxxvii, 81 et seq.; 

plate XX, 
— , underground, motive power, iii. 200, 
— , wheels improved, viii, 54. 
— , wire-rope, Prussia, xxxi. abs, 27. 
— and docks, Northern coal-field, ii. 

184-185. 
Rainfall, xxiv. 62, 90, 94 ; table, 87 ; 

xxx. 5 ; xxxviii. 83. 
Rainton colliery, cost of endless-chain, 

xviii. 61, 77. 

, lime cartridges, xxxiii. 17-18. 

, safety-lamps, xxiii. 21. 

, section, xxxvii. plate xxxix. 

Rainy season, xxx. 23. 

Rdipur lignite, xxxiv. abs. 17. 

Raisby Hill, high quarry, section, xxi. 

270. 

, low quarry, section, xxi. 270. 

limestone, xxi. 265, 266, 267, 268, 

269, 270. 
Raised beaches, xiii. 173-174. 
Raising coal from great depths, 

Blanchet system, xxiii. 81-92 ; plate 

xxvi. 
Raithwaite mines, v. 199. 
Rdjputana, cobalt and danaite, xxxii, 

abs. I. 
Rakaia gorge, coal-seams, xxxv, 197, 198- 

199. 
Rake, A. S., mechanical stoking t xviii. 

115. 
— , ri vetting f xviii. 4. 
— , smoke-consumerSf xvii. 68, 76. 
— , special steam-pump, Cameron, xvii. 

87-94, 113. 
Rakes, for coke-ovens, viii. 117. 
Ram, coke-oven, xxii. 18, 20. 
— , hydraulic, for lowering cages, xxxvi. 

abs. 16. 
Ram-pump, advantages, xv. 20, 30. 
Rameau, — , quoted, xxxvii, abs. 30. 
Rammell ventilator, xix. 227 ; plate 

xlii. ; xxvi. 156. 
Rammelsberg mine, Hartz, xxxviii, 66, 

abs. 28. 
Rampore coal-field, xxxviii. 158. 
Rampside, xxxi. 218. 
Ramsay, Sir Andrew, quoted, xxxvi. 

103, 116. 
Ramsay, J. A., coaX-mining in North 

Formosa^ xxxiv. 78-79. 
— , firing of steam boilers economically 

considered, xix. 63-68; plates xv.- 

xviii. 

, Fowler hydraulic mnding-geary 

xxiii. 40. 
— , Furness hematite, xxxi. 238. 
— , Gowrie mines^ Cape Bretatif xxvi. 61. 
— , Pider spirit-lamp, xxxviiL 182, 182b, 
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Ramsat, J. a., practice of mine levelling, 

XX. 73-79 ; plates xxxi.-xxxii. 
— , quoted, xxviii. 255. 
— , ReumaiLx method of cleaning coal, 

xxvi. 141. 

, HpontaneouM c&tnlnmtion of coal, xxv. 

179-182; plate 1. 
— , sprayer for laying dust in mines, 

xxxvi. 101-102. 
— , nudergronnd H\irveying, xx. 101, 102. 
— , water-eauge, xxviii. 73. 
Ramsay, John T., agreement with Natural 

Hintory Society, xii. 42. 
— , boiler exjtlosions, xi. 207. 
— , day of meeting, xi. 225. 
— , dincuHsion of papers^ xi. 140. 
— , Jonet safety-lamp, xi. 160-161. 
— , manufacture of coke, ix. 8 et seq., 51. 
— , marine hoilern, xxvii. 10. 

- , Owen safety cage, xi. 162. 
— , pillar working, ix. 29 et seq. 

, pi'opostd committee on ventilcUors, 

xxvii. 119. 
— , rating of coai-mines, xiv. 92. 

, tokens in tubs, v. 1, 63-64. 
Ramsay, VV., coal-washer, xxxv. 237. 
— , wedge, xxxviii. 36-37. 
Ramsbeck lead and zinc-mines, xxxi. 

abs. 24. 
Ramsden, Geo., Lundhill colliery ex- 
plosion, V. 240-241. 
Ramsey and Cooke signal indicator, 

xix. 21-26, 98; plates vii.-viii. 
Ramsey and Fisher safety-hook, xxix. 

210-211, 213,217; plate xlii. 
Ramnuddi coal, analysis, xxx. 18. 
Ranch coal-seam, section, xxviii. 62. 
Rancid iron-ores, analyses, xxxiii. abs. 

110. 
Randall MS., xv. 177. 
Randolph, Chas., quoted, v. 114 et seq. 
Randolph, John C. F., quoted, xxxvii. 

abs. 17. 
Ranicmnj Coal Association, xxx. 4, 12. 
Raniganj coal-field, xxxviii. 78, 105, 107, 

159, 160. 

- group, xxxi. abs. 47. 

Rankine, Prof. — , 1872 joint ineetiiig, 

xxi. 222, 235, 249. 
--, practical geology, xxi. 247-248. 

, quoted, xiii. 47 ; xxi. 27, 35, 54 ; 

xxii. 74. 
Ransome patent stone, xxiii. 158-159, 

160. 

- - soluble glass, xi. 25. 

Raoult, Chas., quoted, xxxviii. abs. 23. 
Rape oil as an illuminating agent, xxxv. 
5 et seq. 

- -- lubrication, experiments, xxi. 293. 

in safety-lamps, experiments, xxxv. 
129-35 ft stq. 
Rapid alternation of strata, xx. 155. 

- sinking, xxix. 243-247 ; plates xlvii.- 
xlviii. 

Rastrick, J. U., quoted, viii. 61, 62, 63. 



Rastriok boiler, xxix. 94 ; plate x. 
Ratcliffe colliery, xv. 237. 
Rate of boring, KindChaudron system, 
XX. 191. 

— — discharge of air, xxxiii. 95, 102, 
103. 

increase of coal production, xxxii. 

137-138. 
_ temperature underground, iv. 

8 et seq., 204-205; xxxi. 60, 61, 64, 

65, 66. 

' sinking, v. 64. 

travelling, xxiv. 232, 233. 

tunnelling, xxxv. 230. 

wages, vi. 22, 23. 

, Warora, xxxviii 114 et seq., 

148 et seq. 
Rateau, a., quoted, xxxvii. abs. 55. 
Rath, G. vom., quoted, xxxiv. abs. 66. 
Rathbone, E. p., dry, or wind, method 

of cleaning coal, xxxL 245-248 ; plates 

li. -liv. 
— , Liihrig method of coal-washing, 

xxix. 159-170; plates xxv. -xxxi. 
Rating of coal-mines, xiv. 92, 93-95, 102- 

103, 135. 
mines, xxiii. 117-133, 137-141, 145- 

152, 154-158. 

stokers, in navy, xiv. 56. 

Rattler, xxxii. 322 ; xxxiii. 122, 124, 133. 

— band coal-seam, sections, xxxiL 328, 
330, 332, 333, 335, 342, 348. 

Raven's Cleugh lead-vein, xxx. 125, 126. 
Ravensworth Allerdean coal, xxvii. 10. 

— steam coal, xxvi. 101. 

Raymond, Dr. R. W., quoted, xxxiii 

abs. 64. 
Re-absorption of gas by coal, xxv. 42. 
Residing distant indicators, apparatu 

for, xxxviii. 72-73. 
Recent improvements in mining, xiiv. 

224-230. 
Reciprocating hydraulic engine, xxiiL 3; 

plate vii. 
Reck, H., quoted, xxxiv. abs. 60. 
Recklinghausen district, boreholes, xxvii 

39. 
Record of mining operations suggested, 

i. 29-30. 

— — sinkings and borings, proposed, 
xiv. 8, 27 ; xvi. 6. 

Recording water-gauge for pit purposes, 

xxviii. 71-73. 
Reconls, seismograph, method of making, 

etc., xxxviii. 33 ; xxxvii. 62-63. 
Red Brae, xxxiii. 72, 77, 80 ; section, 79. 

— gypsum, analysis, xxx. 59. 

— hematite, xxvi. 71, 72, 82, 83, 84, 85. 
, analyses, xxvi. 75. 83, 84, 85. 

— rock, Rothes Gebirge, xxviii. 28. 

— Rose Hall pit, xiii. 76 ; section, 76. 

— sandstones, xi. 121, 179, 180; xiv. 28 
et seq.; xx. 146. 

Redcar, ii. 114, 115. 

— , proposed harbour, x. 55-56, 73. 
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Reden, Merschweiler colliery, xxviii. 

51-52 } sectibns, 56-58, 65. 
Bedesdale, section, xi. 115. 

— colliery, xxii. 120-122. 

— ironstone, xiii. 146-147 ; xxviii. 5. 

— — district, geology, xxii. 111-128; 
plates xxxi.-xxxii. ; xxiii. 41-44. 

— ironworks, v. 167; xiii. 122, 124; 
xxii. 123-124, 127-128. 

Reddish purple hematite, xxxi. 227-228. 

, analyses, xxxi. 227. 

Redheugh colliery, Archer and Robson 
sprayer, xxxvi. 100-101. 

— — , variations in faulting of coal, 
xxxviii. 49-58 ; plates ii. -iii. 

Redhills colliery, Staffordshire, direct- 
acting engine, xv. 36. 

Redicheb, H., quoted, xxxiii. abs. 15. 

Redmatne, J. M., Newcastle water 
supply^ xxiv. 94. 

Reduced fees for membership, xxiii. 65. 

— flame in safety-lamps, xxxv. 8-9. 
Re-election of officers, vi. 197-200. 
vice-presidents, vii. 180. 

Reed, J as., Hetton colliery explosion y ix. 

109-110. 
Reed, Stephen, i. 189. 
— , Seaton Bum boiler explotioiiyxi. 31. 
— , presentation of section, iv. 107. 
Reelfitz pit, xxxiv. 104-105. 
Refrigerating machinery, xxxiii. abs. 88. 
Reef ton. New Zealand, coal-field, xxxv. 

186-187. 

— , , coals, analyses, xxxv. 187. 

Reference to plates, iv. 106. 

Refuge stalls, proposed, ii. 39-40, 88; 

plate vii. 
Reflector for compass needle, xx. 106, 108. 
Regenerators for air-engines, xxxiii. abs. 

88. 
Regent's canal, swing bridge, xxii. 67. 
Register, Buxton ventilation, x. 133-135. 
Registering water-gauge, xxxv. abs. 69. 
Regnault, — , quoted, iii. 176, 179 el 

seq. ; xxii. 11 ; xxiv. 66. 
Regulations, Belgian mining, xxxiv. 265- 

283. 
— , Prussian, for management of fiery 

mines, xx^v. 167-172. 
— , welfare of miners, xxvii. 49-50. 
— , working submarine areas, Nova Scotia, 

xxiv. 188. 
Regulator for centrifugal faos, xxxv. abs. 

72. 

— for gas-furnaces, xxiii 57-58 ; plate 
xviL 

— — incandescent lamps, automatic, 
xxxiv. 53-54. 

• winding-engine, hydraulic, xxvi. 

111-113; plate xvL 
Regulators, in ventilation, vii. 38, 39, 47 

el seq.f 62 et seq,, 105 et tseq., 198 el Ht-q. 
Rehhtibel mine, explosion, xxxviii. 63-64, 
Rbid, p. S., i 215, 225, 229 ; iL 13, 14, 

17 tt «€^., 79, 82-83 ; vL 4. 



Reid, p. S., broivn coal, ix, 71. 

— , cement walling^ ix. 68, 69-70, 149, 

— , Cleveland ironstone, vi. 12. 

— , close-topped tvbhing, xii. 22 et seq. 

— , coal production, v. 13. 

— , combined drainage of mines, v. 163-164. 

— , dates of meeting, viii. 178. 

— , destrwtive action of funmce-gases, xii. 
27. 

— , finance committee's report, ix. 66-67, 
231 et seq. 

— , frequency of "meetings, ix. 3, 

— , geology of border districts, xi. 203, 

— , Hartley colliery accident, xii, 7 et seq, 

— , haulage of coal, x. 145. 

— , Hetton colliery explosion, ix. 91, 92, 

164. 
— , instrument for marking time, i. 251 

et seq. , 260. 
— , manufacture of coke., ix. 7 et seq,, 50. 
— ^ low mmn coal-seam, viii. 107. 
— , method of tubing boreholes through 

quicksands, etc., x. 199-205, 248, 249. 
— , practice with gas at blowers, iii. 33- 

51, 230, 233, 236. 

— , printing of papers, vii. 179, 180. 

— , purchase of books, vi. 200. 

— , quoted, x. 8 ; xi. 163, 165, 170. 

— , relative ages of coal formations, viii. 
185-198. 

— , round and small coal, v. 1 1, 

— , Stephenson bequest, viii. 172 ; xii. 12. 

— , time of m^eeting, iv. 123. 

— , ventilaiing fumoA^es, ix. 70, 71. 

— , ventilation of mines, vi, 159. 

— -, Von GamalVa present, ix. 83. 
Reipl, PboI". — , quoted, iv. 93. 
Reisweiler, section, xxviii. 66. 
Relative power of explosives, xxxvi. abs. 

48. 

— - value of furnace and steam jet for 

ventilation, i. 71-164, 165-183, 195-201. 
Relief fund, Belgian miners', xiii. 41, 57- 
68, 103-104, 157-158; xiv. 39-41, 69- 
70. 

— maps, construction, xxxviii. abs. 71. 
Relighting locked safety-lamps, Catrice 

apparatus, xxxvii. abs. 54. 
Remauey, — , quoted, xxxiii. abs. 89. 
Removal of dead bodies, precautions, v. 

262-264. 
manufactures, exhausted coal* fields, 

XX xii. 139. 
Renaissance pit, Anichc, xxvii. 257 ; 

plate xxix. 
Renard pits, Anzin, xxvii. 176, 272; 

plates xxxi. -xxxiv. 
Renault, B., qnote^l, xxxiii. alis. HI ; 

xxxvi. abs. 9. 
Renfrew, Nova 8c*»tia, xxxi. 154, WS. 
Rent dutieH, vi. 98. 

— value, l^ensham scam, v. 140. 

Rents of coal-mines, northern coal-field, 
ii. 193. 

— of coUiehes, xxiiL 120-127. 
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Rents or royalties, Belgium and France, 

iv. 291, 292, 296. 
Repairs, haulage plant, xvii. app. i. 5. 
Repentance Hal boring, section, xi. 67. 
Replacement of limestone by hematite, 

xxxi. 231-236. 

— by silica, xxvii. 78. 
Replenishment of air-vessels in pumping- 

engines, xxi. U5-121, 154-157; plates 
xxvii. -xxix. 
Report of committee of proposed Insti* 
tute, i. 3-4. 

— on Turkish coals, iii. 69-72. 
Reports, experiments with steam-coal, 

Keyham, xiv. 36, 47-65; plates iv.- 

Ixiii. 
— , mining inspectors, iii. 371-372. 
Reporters, not to attend meetings, viiL 

139. 
Reporting committee, iv. 4, 23-24. 
Reprinting of transactions, vii. 179-180 ; 

xii. 45, 46 ; xxi. 288. 
Reschitza, Domaner mine explosion, 

xxxvii. abs. 9. 
Reserve colliery, xxiv. 206. 

, gas production, xxvii. 223. 

• , section and analyses of coal, xxvii. 

223. 
Reservoirs, xxiv. 49, 88, 89, 92. 

— for Newcastle, proposed, xxviii. 175- 
176, 177-179. 

Resistance, electrical, xxxiv. 4. 

— due to steam in pipes, coefficient, 
iii. 211-212. 

— of air in mines, i. 97-102. 

air- ways in mines, specific, iii. 154 

et seq. ; 185 et seq. 

— materials to crushing, ix. 178 et seq. 

tubs to traction, xxxii. abs. 15, 83. 

--to air-currents in mines, experiments, 

xxxviii. 205-218 ; plates xi. -xxiii. 
Reska coal-cutting machine, xxxiii. abs. 

58. 
Resolven, Swansea, steam-coal, tested at 

Keyham, xiv. 49 et seq. ; plate x. 
Respiration, products of, iii. 354. 
Ressaix, Belgium, sinking, xx. 198. 
— , — , Ste. Barbe pit, wrought-iron 

tubbing, xxi. 14. 
Rcsting-gear for swing-bridges, xxii. 66. 
Restriction of coal-production, xv. 192- 

193. 
Retallack, F., quoted, xxvii. 137. 
Tietinite, xxxv. 208. 
Retort for heating compressed air, xxiii. 

108 ; plate xxx. 
Retorts used in mineral-oil works, xx. 

177 e^ ffeq. 
Return air, Saxon collieries, xxxii. abs. 

25-26. 

— - air-course, dip workings, iv. 223-225. 

, rise workings, temperature, iv. 
214-218. 
- air -currents, xii. 131. 
Rety Colliery Company, xxvii. 162. 



Reuleaux, J., quoted, xxxiii. abs. 60. 
Reumaux, — , hydraulic rams, xxxvi. 

abs. 16-17. 
--, method of cleaning coal, xxvi. 139- 

142 ; plate xxi. 
Reusz, vV. von, quoted, xxxiii. abs. 93. 
Revaux, — , quoted, xxxii. abs. 38. 
Revaux, G., quoted, xxxiii. abs. 108. 
Revell, W. H., quoted, xxxv. abs. 59. 
Reversing winding-engines, hand-gear, 
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— lode, xxxi. 162. 

— mine, xxxi. 164. 
RosEBY, J NO., quoted, xxiv. 26. 
Rosedale, xiii. 45, 46 ; xxxv. 125, 127 ; 
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41 ; xxxiii. abs. 23 ; xxxviii. abs. 30. 
Rotten marl, Seaton Carew boring, 

xxxviii. 22 et seq. 
Roucourt pit, Aniche, xxvii. 254. 
Rouen, steamer, draught, vi. 107. 

— and Havre railways, ix. 59. 
Rougeing jet, xxxi. 55. 
Rough coal, ix. 203 ; xxxvii. 13. 
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Sabels, picks, xxx. 21. 
Saccammina Carteri, xxiv. 141, figured, 

150 ; XXV. 47-48 ; xxvii. 17. 

Saccb \rine, xxxv. 237. 

Sacco Fedebico, quoted, xxxvii. abs. 
15. 

Sachs, C, quoted, xxxvii. abs. 19. 

Sacre-Madame colliery, Charleroi, ex- 
pansion-gear, XX vi. 115. 

, deep shaft, xxvii. 184. 

Sacriston colliery railway, xv. 238. 

Saddle hill, ii. 235-236. 

Safeguards against boiler explosions, iv. 
40-44, 52-53. 

Safety-cage committee, appointed, xvi. 

127. 
Safety-cages, viii. 5-8 ; x. 86, 95 ; xi. 

161-162; xii. 177; xv. 107-111 et seq.y 

119-120 ; xix. 50 ; xxvii. 65-56. 

, Achard, xxxvii. abs. 70. 

, Aytoun, diagram facing x. 83, 69. 

, J. Barkus, xviii. 2. 

, Broadbent, xvi. 31, 33-34, 87-88, 

106-128 ; plates iv.-v. ; xix. app. i. 6 ; 

plate vi. 
, Belgium, xxvii. 183. 

— — , Calow, XV. 108 ; xvi. 23-30 ; xix. 
app. i. 7 ; plate vii. 

, Denton and Whitaker, xix. app. i. 

10 ; plate ix. 

, Fourdrinier, xvi. 106. 

, Harper, xvi. 106, 113-116, 127- 

128 ; plates xxv.-xxix. 
, indiarubber springs for, xx. 80 ; 

plate xxxiii. 

, King, xix. app. i. 9 ; plate vii. 

, Knowles, vi. 235 ; model, xiii. 13. 

, Lancashire, x. 95 ; xv. 30. 

, Marley, xvii. 41, 42. 

, Northern France, xxvii. 172, 277. 

— — , Ormerod, xvii. 30, 114 ; xix. 
app. i. 12 ; plate xiv. ; xxix. plate 
xxx viii. 



Safety-cages, Owen, xv. 30, 107 ; xix. 
app. i. 2 ; plates i.-v. 

— — , Turner, Grey and Brydon, xx. 
80 ; plate xxxiii. 

, Watson, xvii. 30. 

, White and Grant, iii. 29-30, 225- 

226 ; xix. app. i. 11 ; plates x.-xi. 
, Whitelaw, xix. app. i. 11 ; plates 

xii.-xiii. 

— — and hooks, report of committee, 
xix. app. i. 1-23; plates i.-xvii. ; xx. 
80, 202 ; plate xxxiii. 

Safety cartridge for mines, xxxvi. abs. 

25. 
Safety-catch for cages, xxxvii. 42. 

, Klinik, xxx viii. abs. 16-17. 

inclined-planes, xxxvi. abs. 45 ; 

xxxvii. abs. 30. 
Safety-float for boilers, xi. 216-216. 
Safety -gear for railways, xxxiii. abs. 3. 
Safety-hooks, xxix. 201-219, 229-234; 

plates xxxiv. -xliii. ; xxxi. 140-141 ; 

xxxviii. 37. 
, Bryham, xix. app. i. 15 ; plate 

xvi. ; xxix. plate xxxiv. 
, Booth and Sugden, xxix. plate 

xlui. 
— - — , Denton, xix. app. i. 15 ; plate xvL 

• , Grange, xxix. plate xxxix. 

, King, xix. app. i. 14; plate xv.; 

xxix. plate xxxvi. 
, King and Humble, xxix. plate 

xxxvii. 
, Knowles, vi. 235 ; viii. 6 ; xxix. 

plate xxxv. 

, McGill, xix. app. i. 16 ; plate xvii. 

, Ramsey and Fisher, xxix. plate 

xlii. 
, Walker, xxiv. 36-37 ; plate xii. ; 

xxix. plates xl.-xli. 
Safety -lamp committee, appointed, xii. 

74; xvii. 4. 
, reports, xvii. 5-19, 37-40 ; dis- 
cussion, xvi. 91 ; xvii. 1, 2, 33, 60. 
Safety-lamps, i. 23-25, 301-322 ; u. 21, 26- 

30, 51-56, 78 et seq. ; viii. 42, 43-45, 46, 47 ; 

X. 18-19, 26, 126, 139, 142-143 ; xu. 72- 

76 ; XV. 50-51, 222, 223, 224, 225, 226, 

227-228, 238, 243 ; xix. 48 ; xxv. 194 ; 

xxxi. 126-127 ; xxxiii. abs. 58 ; xxxiv. 

abs. 50 ; xxxv. 240, 242 ; xxxvi. abs. 

15, 43 ; xxxviii. 37. 
, Abbot, xi. 160. 

— — , aluminium wire-gauze, ix. 255 ; 
xi. 178-179. 

— — , Bainbridge, xxiii. 15-25 ; plate 
X. ; xxxvii. 76-79 ; plate xix. 

— — , Belgian government commis- 
sion's report, xxix. 113-139; plates 
xiv. -xxi. 

, benzine, xxxviii. abs. 4. 

— — , Boty, i. 308-317; xxxviii. abs. 
38-41. 
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Safety-lamps, Bourne, xii. 43. 

, Call and Glover, xvii. 38, 40. 
, Gambessfid^s, xxxvi. abs. 43. 

— -, Clanny, i. 190-191, 308-317; 
XV. 222 ; xvii. 2-3, 18-19, 39, 40. 

, cleaning machine, xxxvii. 121-122 ; 

plate xxix. 

— — , Craig and Bidder lock, xix. 15- 
16 ; plate v. 

, Cuvelier lock, xix. 15, 16 ; xxxvi. 

51-54 ; plates vii.-viii. ; xxxvii. abs. 1. 

, Daglish, xvi. 91. 

, Daglish and Flood, xvii. 38, 40. 

, Davy, i. 305 et seq. ; x. 250 ; xv. 

71, 224; xvU. 2, 12-19, 39; xxix. 142, 

143, 145 e^ seq. 

, Douglas, XXXV. 65-67 ; plate viii. 

, Eloin, i. 308-317 ; xvii. 19. 

, experiments, L 252, 311, 316 ; xv. 

101, 102, 145; xxxii. abs. 17; xxxiii. 

abs. 39 ; xxxvii. abs. 73 ; xxxviii. abs. 

41-44. 
, — , Hetton, xvii. 1-3, 5 et seq., 33- 

34, 37-40, 60-63 ; plates i.-ii. 
, Fife, i. 269-270. 

— — , gauzeless, xxxvii. 69-74 ; plate 
xviii. 

, Glover, i. 187 et seq., 268. 

, Glover and Gail, xvii. 38, 40. 

, Hall, i. 268, 323-336 ; ii. 21-30. 

, Hann, xviii. 5. 

, Higg, xvii. 1, 37, 39. 

— — , Jones, xi. 159-161. 

, Komer, xxxii. abs. 44. 

, lighting power, i. 332. 

, locks, ii. 55-56; xiii. 2-3; xviiL 

2. 
, Macrae, xvii. 19. 

— — , Marsaut, xxxii. abs. 16 ; xxxiii. 
abs. 39 ; xxxiv. 161-167 ; plate xxiv. ; 
xxxvi. abs. 43. 

, Maskelyne electric, xxxvii. 113- 

116. 

— — , Morison, xvii. 2-4, 38-40; lock, 
xviii. 2. 

, Mueseler, i. 308-317; xvii. 18- 

19, 62; xxix. 141-144, 145 et seq. ; 
xxxiL abs. 62. 

-^ , multitubular, xxix. 155. 

— — , patents, xvii. app. ii. 40-47 ; 
plate vi. ; xviii. app. 18-20 ; xix. 
app. iii. 49-51 ; xx. app. ii. 16 ; xxi. 
app. ii. 15 ; xxii. app. ii. 20-21 ; 
xxiii. app. ii. 17-18 ; xxiv. app. ii. 20- 
21 ; XXV. app. ii. 19-20. 

, Pieler, xxxiv. 285-289 ; plate xl. ; 

xxxviii. 177, 181. 

, relighting, xxxvii. abs. 54. 

, Ritson and Bell, xvii. 38, 40. 

— — , Routledge-Johnson, xxxiv. 183- 
190, 295-296 ; plates xxxv.-xxxvi. 

, Schanschieff, xxxvi. 87-93 ; plate 

xiii. 

, self -extinguishing, xvi. 5. 

, Sharp and Young, xvii. 40. 



Safety -lamps, Stephenson, i. 303 et seq., 

viii. 13, 41 ; xv. 223 ; xvii. 2, 4, 18-19, 

39, 56, 59, 60 et seq. 
— , Swan electric, xxx. 149-159 ; plate 

xxxviii.; xxxi. 117-119; plate xxl ; 

XXXV. 51-64; plate vii. ; xxxvi. 3-11, 

55-59 ; plate i. 
, Swete portable electric, xxxviii. 

17-19 

, Teale, xvii. 1. 

, testing, XXXV. 3-44 ; plates i.-iv. 

, Upton and Roberts, i. 323. 

, used in pillar working, ix. 20, 26- 

27, 30 et seq. 

, weiffhts of, xxxiv. abs. 60. 

, Wolf, xxxiv. 291-295 ; plates xli.- 

xlii. 

, Wood, XVU. 37-38, 62-63. 

and shot-firing, xxiv. 63-70, 168- 

172. 
Safety-pipes, respiratory, ii. 85-89 ; plates 

1. u. m. 
Safetv spirit lamps, xxxiL abs. 44. 

— valve, direct-8M;ting spring, xxL 285- 
286 ; plate xlvL 

,for steam boilers, iv. 116-117 ; xi. 

50 ; diagram, facing 60 ; xxxii. abs. 57. 

Sagger clay, ii. 254. 

Sahara, proposed flooding, xxxiiL abs. 
43. 

Sailing and steam vessels, vi. 107-108. 

St. Andrew's colliery, haulage experi- 
ments, iii. 308. 

— Ambroix, v. 38-40. 

— Avoid, Kind-Chaudron boring system, 
XX. 188. 

— Bar be, Ressaix, wrought iron tabbing, 
xxi. 14. 

— Bees borehole, xxxiii. 129, 143 ; xxx v. 
225. 

sandstone, xxviii. 117, 118; section, 

155; xxxi. 218, 224; sections, 237; 
xxxii. 355 ; xxxiii. 129, 136, 144. 

— Bride's Bay, xxxi. 177. 

— Clair colliery, U.S.A., xiii. S3; section, 
38. 

— Dizier, iron-ore, analysis, xxv. 76. 

— Etienne, coal and coke, prices, xxxii 
abs. 12 ; xxxiv. abs. 50 ; xxxvi. abs. 31. 

— — collieries, electric machinery, 
xxxiii. abs. 71. 

— Felicity shaft, Mons, xxvii. 178. 

— Genevieve, U.S. A., copper-deposit, 
xxxiii. abs. 26. 

— George colliery, xix. 117-118, 121. 

— George's Bay, Newfoundland, xxiii 
167, 174, 176 ; plate xxxv. 

— Gothardt tunnel, xxxi. abs. 29, 44 
xxxii. abs. 38 ; xxxv. 229, 230. 

— , temperatures, xxxiii. 19-34. 

— Helen's Auckland, coal seams, xv. 14. 

— — — colliery, conveyance of steam, 
v. 113-114. 

, pumping apparatus, xvL 112, 

132-133. 
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St. Helen's Auckland colliery, White and 
Grant safety-cage, xix. app. i. 11, 22. 

— Hilda colliery, South Shields, xv. 53, 
247. 

, Guibal fan, xxvii. 105, 107, 

112. 

, plant, XXX vi. 208. 

, sections, XXX vii., plates XXX viii., 

xl. 

, steam- jet, i. 261. 

, ventilating fans, xxvi. 154 ct 

seq.; 166. 

— Ingbert colliery, xxviii. 18, 20 ; 
sections, 20, 64. 

— Jean de Bridges boring, xxxiv. abs. 14. 

— John's colliery, Normanton, electric 
motors, xxxviii. 39. 

— , — , haulage, xxix. 74. 

— John's pit, Staveley, Calow discon- 
necting hook, xix. app. i. 14. 

, — , — safety-cage, xix. app. i. 

8-9. 

— Julien iron ore, analysis, xxv. 76. 

— Kereszt mine, xxxv. 81, 86-87. 

— Lawrence, Victoria bridge, viii. 78. 

— Louis, U.S. A., earthquake, xxxvii. 56. 

shaft, Mons, xxvii. 176-177. 

tunnel, ventilation, xxxii. abs. 63. 

— Mary's Bay, Nova Scotia, xxvi. 72. 
loch scheme, Edinburgh, xxiv. 57, 

93. 

— - river, xxxi. 156. 

— Oswald's whin dyke, xxiv. 138-139. 

— Osyth, steamer, indicator diagrams, 
xxiv. 115-117; plates xxx. -xxxi. 

-^ Paul's bay, Nova Scotia, xxvL 73. 

— Petersburg canal, xxxv. 229, 232. 

— Vaast, Belgium, msM^hines worked by 
compressed air, xxi. 199-218 ; plate 
xxxiii. 

Saise, Db. W., geology of Bristol coal- 
field, xxvii. 87-97 ; plates vi.-ix. 

— , intrusion of the whin sillf xxvii. 78-79. 

— , Kurhurballee coal-field and Lidian 
coals, xxx. 3-24. 

— , levelling instrumentSy xxvii. 6, 8. 

Saladin, £., quoted, xxxiiL abs. 21. 

Sale of coal, ii. 150-151, 154, 176, 196, 
199 ; V. 38 ; vL 48 ; xiii. 29, 30 ; xxv. 
153. 

collieries, xv. 249, 261, 262, 263. 

jet, V. 180. 

ore, xix. 199. 

transactions, iii. 27 ; ix. 66, 232. 

Salisbury, Db. — , quoted, iv. 133, 136- 
137. 

Salobro, Bahia, mines, xxxiv. abs. 38. 

Salomon, Geo., quoted, xxxii. abs. 11. 

Salt, annual production, xxi. 176, 186, 
196. 

— , Bavaria, production, xxxii. abs. 58. 

— , bitumen in, xxxviii. 61. 

— , laying dust in mines, xxxi. 145- UO. 

— , New Red Sandstone, Middlesbrough, 
xiiL 17-24, 92-94. 



Salt, North of England, xxxviii. 39-40. 

— , Prussia, manufacture, xxxii. abs. 71. 

— , Salies, xxxiv. abs. 14. 

— , Soudan, xxxiv. abs. 51. 

— , Southern Russia, xxxiv. abs 61. 

Sah-deposits, Volterra, xxxvii. abs. 14. 

and springs, vi. 28-29. 

Salt-mines, explosions in, xxxviii. 61. 
, Roumania, xxxvi. ab-. 31. 

— range, Inilia, xxxviiL 158. 
Salter, J., quoted, xxviL 219. 
Salter, xxxiv. 127. 

— Hall mines, xxviii. 114, 128, 129, 
149. 

Salters bridge, boring, xxxviii. 189. 
Saltom colliery, xxxiv. 103, 109. 
Salts found in coal-pits, xiii. 219-226. 

— in sea water, xxxi. 148, 150. 
Samquai river, xxxiv. 68. 

San Bemabe iron-mine, section, xxxiii. 
235. 

— Cebrian colliery, xxxvi. 118, 120. 

— Domingo, gold, xxxiii. abs. 23. 

— Fermin incline, xxxiii. 223-224 ; dia- 
gram, 223. 

San Juan, Colorado, mining region, 

xxxiii. abs. 63-64. 

de las Abadesas, blue marls,xxxvi.38. 

, coal-field, xxxvL 33, 34- 

36, 37 ; section, 40. 
, upper red beds, xxxvi 38. 

— Miguel and Begona iron-mines, xxxiiL 
214 ; section, 235. 

— Pietro, manganese -deposit, xxxiv. 
145-158 ; plates xx.-xxiii. 

, rocks, xxxiv. 159-160. 

Sanchez Y Massia, J., quoted, xxxii. 

abs. 50. 
— , wind-furnace, xxxiii. abs. 46. 
Sand, V. 44, 46, 48, 49, 51, 53, 54, 

154 ; section, 59. 
— , sinJking through, v. 148 et seq, ; xxxiL 

abs. 51. 

— cartridges, xxxviii. abs. 7. 

— rock, Holwell, xxxv. 122. 
Sandbergbr, Fr., quoted, xxxv. abs. 

3. 
Sanderson, Frances, quoted, viii. 74. 
Sanderson, R. B. ii. 75-76, 77, 94-96. 
— , Newcastle vxUer supply ^ xxiv. 54, 56- 

59. 
— , statical and dynamical pressure in 

lifting sets, xxi. 91 -94. 
— , use of air-vessels in pumping-engines 

and their replenishment, xxi. 115-121, 

155-156 ; plates xxvii. -xxix. 
Sandsend, v. 199. 
Sandstone escarpment, India, section, 

xxx. 6. 
Sandstones, iii. 65, 67 ; viii. 27 ; xxiL 

113-116 ; xxiv. 75, 76 ; xxxi. 153, 154 ; 

xxxii. 151, 153. 
Sandwich, Earl of, quoted, xxxviii 65. 
Sandy Hook, boiler experiments, xxxii 

197 ; plate xxviii 
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Sandycroft battery for crushing gold 

quartz, xxxviiL 175. 
Sangatte shaft, xxxii. 6. 
8ankcy Valley viaduct, viii. 59. 
Sann Valley, iv. 63, 66, 90 ; map, 106. 
Santa Ana coal-mines, xxxiv. abs. 36-37. 

— Fe mines, xxxiv. abs. 60. 

— Rosa, Mexico, coal, xxxii. abs. 84. 
Santesson, B., quoted, xxxiii. abs. 53. 
Saporta, Marquis de, quoted, xxxiv. 

abs. 16. 
Sardinia, argentiferous lead-ore, xxxvii. 

abs. 6. 
— , manganese-ores, analyses, xxxiv. 150. 

— , , descriptive table, xxxiv. 151. 

Sars-Longchamps colliery, compressed- 
air machinery, xxi. 199-218 ; plate 

xxxiii. 
— , natural pit, xxiii. 70-71, 96 ; 

sections and plans, 80. 
Sarti, sinkings, xxxviii. 82. 
Sarzana coal-field, xxxiii. abs. 28. 
Sattel coal-seam, xxvii. 192. 
Sault Ste. Marie sandstones, xxiv. 240. 
Saunders bar-channeler, xxxviii. abs. 20- 

21. 
Saundersfoot, xxiii. 243 ; xxxi. 178. 
Saving machinery, xxvii. 15-16. 
Sawyer, A. R., danger of sparks from 

prickers and stemmers, xxxiii. 6. 
— , mining, Saarbrlicken, and structure 

of coal-field, xxviii. 9-67. 
— , notes on Mueseler safety-lamp, xxix. 

141-144. 
Saxony, artesian wells, xxxviii. abs. 13-14. 
— , Boiler Inspection Society, xxix. 34-35. 
— , Camphausen shafts, xxxii. abs. 66. 
— , chemical analysis of return air, xxxii. 

abs. 25. 
— , coal-production, vi. 67 ; xxvii. 29, 

34 ; xxxi. abs. 2, 36. 
— , coal-workings, xv. 176. 
— , mines, gas, xxxviii. 67, 69. 
— , work done by fans, xxxii. abs. 21. 
— , Zwickau collieries, xxxii. abs. 41. 
Scaffold, Oaks colliery, xxv. 37-38 ; plate 

xxxvi. 
Scale in boilers, xi. 54, 208-209, 214-215 ; 

xviii. 116 e< seq. ; xix. 9; xx. 125 et 

seq. 
Scales in ventilation, vii. 19, 39, 49 et 

seq. 

— of maps, XXXV. abs. 10-13. 
Scandinavian bituminous-deposits, xxxv. 

abs. 25. 

— drift, xiii. 173. 

Scar limestone, xiii. 186 ; xxiv. 135 ; 

xxv. 231 ; sections, xxv. 238 ; xxxiv. 

130 ; section, 136 ; xxxvii. 12. 
SCHAEFFER, A. G., quoted, xxiv. 124. 
ScHAEFFER, Prof. Chas. A., quoted, 

xxxiii. abs. 62. 
Sohafarzik, Dr. Franz, quoted, xxxiv. 

abs. 32. 
SoHAFFER pressure-gauge, xi. 29. 



Sciianschieff, — , primary single-liquid 

battery safety-lamp, xxxvL 89-93. 
Scharnhorst coal-seam, section, xxviii. 62. 
Scliaumberg, section, xxviii. 65. 
— , experiments with coal-dust, xxxiv. 

232. 
ScHELL, Fr., quoted, xxxii. abs. 60. 
Schenmitz, geology, xxxv. abs. 58. 
ScHERTEL, A., quoted, xxxvi. abs. 40. 
Scheurer-Kestner, — , quoted, xxxvi 

abs. 26 ; xxxvii. abs. 86, 87- 
ScHiELE ventilating fan, xxxi. 241 ; 

xxxviii. 31. 

, Browney colliery, xxviii. 106. 

, Rotherham, xxx. 279 ; plates 

li.-lii. 

, useful effect, xxvii. 110. 

SoHiLLER, — , gift of maps, etc., xii. 45. 
ScHiNDLER, Gen. A. H., quoted, xxxi 

abs. 39 ; xxxiv. abs. 19. 
Schladebach, boring, xxxv. 225-226; 

xxxviii abs. 1. 
Schlafhauser, workmen's hotels, xxvii. 

188. 
ScHLEMMER, — , quoted, xxxiii. abs. 70. 
Schlichgold, xxxv. 86. 
ScHMiDTMANN, — , quoted, xxx. 101. 
ScHMiTT revolving spiral screen, xxviii 

183-188, 208-209 ; plates xxxv. -xxxviii 
Schmitt-Manderbach, Adolph, quoted, 

xxxvii. abs. 18. 
ScHMiTZ, E. J., quoted, xxxiv. abs. 23. 
Schneider, Rudolph, quoted, xxxvii. 

abs. 50. 
ScHOBTTLER, R., quoted, xxxiii abs. 

88. 
Scholarships, xvui. 31. 
Schonebeck boring, xxx. 86-87. 
Schonborn mine, gas, xxxviiL 64. 
ScHONDORFF, Dr. — , quoted, xxxviii. 

abs. 4, 38, 41. 
Schonstein, iv. 76, 81, 91. 
Schools, mining, ii. 48 ; xxi. 27-30 ; 

xxviii. 32-35 ; xxxi. abs. 12, 13 ; xxxvi. 

abs. 52 ; xxxviii. abs. 32. 
School of mines, Li^ge, xxxiii. abs. 80. 
Schooner Pond, Nova Scotia, xxiv. 176, 

177, 182, 197. 

colliery, xix. 144 ; xxiv. 204. 

ScHRAM drills, xxxi abs. 45, 46, 47. 
ScHROETER, — , quoted, xxxiii. abs. 88. 
* ScHUCKERT dynamo, xxxiv. 13. 
Schuckmann coal-seam, xxvii. 190; 

section, xxviii. 56. 
ScHULZ, Prof. W., quoted, xxxiv. abs. 

5 ; xxxviii. abs. 65. 
Schuylkill collieries, U.S.A., xiii. 32. 

— district, U.S.A., iv. 130-131 ; xiii. 25, 
32-34. 

Schwabweiler,petroleum-deposits, xxxiv. 

abs. 67. 
Schwalbach coal-seam, xxviii. 24; 

sections, 56, 65. 
Schwebender pfeilerbau, xxviii. 38. 

— strebbau, xxviii. 39. 
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Science and Art Department, South 
Kensington, quoted, xvii. 97, 100. 

, technical education scheme, 

xix. 188-189. 

Scientific and statistical compilations, ix. 
240, 242, 245. 

— education committee appointed, xix. 
40. 

Scot Lane colliery, Wigan, Lancashire, 
compressed-air machinery, xxi. 203- 
205. 

:-, — , — , endless-rope, xvii. app. 

i. 141. 

Scotch cannel, gases evolved, xxvi. 35. 

— ports, casualties in coal cargoes, xxv. 
135-136. 

— railways, ix. 59. 
Scotland, basalt, xxiii. 160-161. 

— , carboniferous formation, xx. 131-157 ; 

lower carboniferous formation, xxi. 

264 ; plate xxxv. 
— , coal-measures, xi. 135. 
— , coal produced, x. 66. 
— , — shipped from, x, 68. 
Scott, Andrew, technical education, xvii. 

103. 
Scott, 6. F. quoted, xxxiv. abs. 18. 
Scott, Oapt. H. C, spontaneous com- 

hiLstion of coal, xxv. 116 et seq., 187. 
Scott, T. E., quoted, xxi. 270. 
Scram or shale, xxxii. 322. 
Scranton, U.S.A., xiii. 26 ; sections, 

35-37. 
Screened coals, xxviii. 207. 

for boilers, xxix. 99. 

Screening, xxiii. 221. 

— and loading coals. Hick, xxi. 295-298 ; 
plates xlvii. -xlviii. 

— coal, xiii. 27, 28 ; xv. 205 ; xxxiii. 
157 ; XXXV. 236. 

— — , Keumaux method, xxvi. 139-142 ; 
plate xxi. 

, Warora colliery, xxxviii. 106-107. 

— lead-ore, xxvii. 19-20. 
Screens, revolving, xxxiii. abs. 93. 
Scremerston, ix. 188, 189, 190, 212; 

xxiii. 41. 
— , synopsis of strata, xxxvii. 13. 

— coal-field, xi. 104, 105, 116, 117, 133. 

— colliery, ix. 204, 214-216, 220-222. 
, longwall, xvii. 110. 

— main coal seam, ix. 204, 214-216, 218, 
224 ; xxiii. 43 ; xxxvii. 13, 19. 

Screw clip, Jackson, xxviii. 244-246 ; 
plate xli. 

— clutch, for attaching tubs, xxix. 73-74. 

— colliers, xv. 247, 258-259. 
Screw-steamers, introduction of, xii. 194. 
Scroll-drums, xx. 211-212, 213 et seq.; 

plate Ixi. ; xxi. 85-90, 219 ; plates 

xxiii. -xxiv. ; xxv. 201, 209. 

, weight of, xxiii. 36 et seq. 

ScuDDEB, Sam. H., quoted, xxxiv. abs. 

65. 
Scum cpUector, xxix. 54. 



Scum pipes, xi. 54. 
Sea, Africa, interior, xxxiii. abs. 73. 
— , loss of life at, xxviii. 200. 
Sea Goal Bay, xix. 163. 
Seaham, ii. 117-118. 

— and Seaton winning, v. 117. 

collieries, xv. 243. 

, plant, xxxvi. 211-212. 

■ , section, xiii. 106. 

— colliery, barometer observations dur- 
ing sealing up of Maudlin seam, xxxii. 
225-316 ; plates xxx.-xxxi. 

— — , chain counter-balance, xx. 209- 
210 ; plate Ix. 

— — , Daglish lubricators, xxv. 217; 
plate Ix. 

— — , engine-plane, xvi. 55-56 ; plate 

• • • 

Xlll. 

, explosion, xxxii. abs. 6. 

, faulting, xxxviii. 202. 

, Fleuss apparatus, xxxi. 202. 

, sections, xxxvii. plates xxxviii. - 

xxxix. 
, tail-rope system, xvii. app. i. 13- 

22 ; plates ii. -iii. ; x viii. 79. 
, ventilation, xiii. 51 ; xvi. 51. 

— Harbour, x. 55 ; xv. 228, 234. 
, meeting at, xvii. 95-104. 

— winning, i. 25 ; v. 57, 117-129. 
, feeders of water, v. 151 et seq.; 

xii. 21, 23. 
Seam rips, cause of, xviii. 82. 
in boilers, xx. 56 et seq., 122 ; plate 

xxix. 
Seaton Bum colliery, boiler explosion, 

viii. 86 ; xi. 27-56, 207, 214 ; diagrams 

facing 27, 28, 49; xxxii. 192; plate xxv. 
, pillar working, ix. 27-28 ; plan 

facing 27. 

— Carew, boring, xxxviii. 21-25. 
, lias, X. 201. 

— colliery, xiii. 206 ; sections, 206, 209. 
, heat given off from workings, 249, 

250. 
, meteorological observations, vii. 

205-207. 

, method of working, vii. 59. 

, sinking, xii. 21. 

, ventilation, xvii. 28. 

, — experiments, i. 79-81 ; vii. 208 

et seq. 

— Delaval collieries, viii. 24, 25, 26 ; 
XV. 237, 244. 

, Guibal fan, xxvii. 107. 

, haulage experiments, v. 71, 104. 

, horses, xxxii. 109. 

, plant, xxxvi. 201. 

, pumping, xvi. 1 12. 

— , steam -haulage experiments, v. 

71-74, 104. 

, steam jets, i. 57, 90. 

, tail-rope system, xv. 90, 91 ; 

xvii. app. i. 23-31 ; plates iv.-v. 

— ironworks, xxxiv. 89, 90, 91. 
Seatin^s of boilers, xxix. 92-99 ; plate xii. 
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Second limestone, xxviii. 113, 114, 126, 
129, 130; sections, 155; xxxiv. 126, 
128 ; sections, 136. 

Secondary batteries, xxxiv. 60-62. 

, electric safety-lamps, xxxviii. 18. 

— iron-ores, France, xxv. 59-78 ; plates 
xxxix.-xl. 

— rocks, England, iron-ores, xxxv. 103- 
157 ; plates x.-xxii. 

Secrecy of examinations, xxiv. 39-44, 45. 

Secretary, appointment of, i. 2 ; ii. 256 ; 
ix. 66-67, 232-233, 252-253 ; xi. 6 ; xii. 
145-147; xvi. 23, 101, 128. 

Sections, coal-field, proposals for, ii. 186- 
188. 

— , East Somerset and (Gloucester coal- 
field, ii. 253. 

— , Lake Superior, xxiv. 248. 

— , Lundhill colliery, v. 231-233. 

— , mines, ii. 240-243. 

— , pits and machinery, v. 43. 

— , quicksand, v. 59. 

— , seams, iv. 106 ; v. 29, 31. 

--, Silver Islet mine, xxiv. 248. 

-, strata, v. 177, 179, 180, 185-186, 
189, 191, 192, 193, 194, 195-197, 198, 
199, 200, 201-202, 203, 204-205, 206, 
218. 

— , Wallsend, v. 136. 

— , Watson collection, xxii. 134-135. 

— and borings, cost of publication, xxvii. 
141. 

Secundus dyke, xxviii. 21. 

Securite, xxxvi. 79-86, 121. 

— , experiments, xxxviii. abs. 57, 64. 

Sedgetield boring, xxv. 235. 

Sedgwick, Prof. — , quoted, xix. 102- 

103 ; xxxiii. 165, 169 ; xxxvii. 9. 
Sediment-collectors, for boilers, xi. 54,55 ; 

diagram facing 54. 
Seed, W., quoted, xxxv. abs. 69. 
Seeland, Febd., quoted, xxxvii. abs. 61. 
Seend, Wiltshire, iron-ore deposits, 

xxxv. 143-145. 

— , — , , analysis, xxxv. 144. 

— , — , , geological map, xxxv. 

145 ; section, xxxv. 145. 

— , — , , output, 145. 

Seghill colliery, viii. 26, 27. 

, Butcher mechanical stoker, xxvii. 

208,211. 

railway, xv. 238. 

Segre river, xxxvi. 33, 39. 

Sehafhautl, — , quoted, iii. 23. 

Seine, canalisation, xxxii. abs. 11. 

— , navigation, vi. 107. 

Seismic movements and issues of gas, 

xxxvi. 43, abs. 43. 
Seismographic map, Western Europe, 

xxxiii. 182. 
Seismographs, xxxvii. 55-56, 58-65. 
Seismological instruments, xxxiv. 168, 

169, 171. 

, report on, xxxvii. 58-64. 

Seismometer, xxxiv. abs. 65. 



Seismoscope, improved form, xxxvii. 

101-113; plate xxi. 
— , meaning of, xxxvii. 66. 
— , Palmier i, xxxvii. 64. 
Sejournet, quoted, xxxvii. abs. 31. 
Selbach, C, inclination of Gustav 

Aclofph boreholey xxix. 189-190. 
Selby,"^ bascule bridge, xxii. 71. 
Sblby, Sib G., quoted, xxxvii. 9, 23. 
Selenite, xxx. 57, 58. 
Selenitic plaster, xxiv. 152-154. 
Self-acting alarm, boilers, iv. 40. 
blast-furnaces, xx. 166-167. 

— — hydraulic coal-cutting machine, 
xiv. 83-89, 115 etseq., 135 ; plate IxxiL 

inclines, xxxv. 189 ; abs. 64. 

plane, John Liddell, iiL 261-262, 

270-274. 

planes, ix. 25 ; x. 38, 39, 156. 

rope fastener, xxxii. abs. 65. 

variable expansion winding-engine, 

xxvi. 109-117; plates xiii.-xvii. 

water tank, xxxvii. abs. 64. 

Self extinguishing safety-lamps, xi. 159- 

161 ; xii. 43 ; xvi. 5. 

— feeding apparatus for boiler furnaces, 
xviii. 108 et seq.; plate xxxv. 

— lubricating machine, xxv. 221 ; plate 
Ixix. 

— registering thermometers, xxxi. 68. 
Selivrea coal, iii. 54. 

Selston colliery, Guibal ventilator, xix. 

228. 
Selwin-Ibbetson, Sib H., letter, xxiv. 

39. 
Selwyn, --, quoted, xxvii. 213, 237; 

xxxi. 155, abs. 42. 
Semabks, — , quoted, xxix. 13. 
Semet coke-oven, xxxiii. abs. 66. 
Semmering pass, iv. 92-94. 
Senhouse, high band coal-seam, section, 

xxxii. 331 ; xxxiii. 130, 131, 140, 141, 

143, 145, 146. 
Sennevy-le-Bas iron-ore, analysis, xxv. 

76. 
Seo de Urgel, coal, analyses, xxxvi. 36. 

, coal-field, xxxiii. abs. 35. 

, coal-measures, xxxvi. 33, 34, 

36. 
Separate ventilation, xxxi. abs. 31-34. 
Sequachee valley, Tennesse, xxxv. abs. 8. 
Seb, L., quoted, xxxiii. abs. 66. 
— , ventilating fans, xxxiii. abs. 67 ; 

xxxvi. abs. 1-3 ; xxxvii. abs. 32. 
Seraing collieries, iron-cribs, xxxv. abs. 

51. 
Serampore, xxx. 8, 10, 12, 18 ; sections, 

25. 
Series dynamo, xxxiv. 20-21. 
Serra San Bruno coal-field, Calabria, 

xxxiv. abs. 63. 
Servia, coal, xxxviii. abs. 64. 
— , geology, xxxv. abs. 65. 
— , mines, xxxvii. abs. 10. 
Service reservoir, xxviii. 177-178, 
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Sbrvibb, — , quoted, xxxvii. abs. 72. 
Settling ponds, ore and coal-washing, 

xxxviii. abs. 12-13. 
Settlingstones, xxiv. 137, 147. 
— , Cornish pumping-engine, xxi. 59-66, 

91-103 ; plates x.-xii. 

— lead-mines, xxvii. 22. 

Seven feet coal-seam, sections, xi. 76, 78 ; 

xxxiii. 151, 156, 160 ; sections, 162. 
high main coal, ii. 142, 214. 

— quarter coal, xxxvii. 7, 15. 
Seventh limestone, xxxiv. 127, 130, 131 ; 

sections, 136. 
Seventy fathom pit, Redesdale, section, 

xi. 108-110. 

seam, xxxvii. 7. 

Severn tunnel, xxxv. 228, 229. 
Sewingshields, section, to Gartsbog 

colliery, xviii. plate xliii. 
Seymour, Martin, quoted, xii. 20. 
Shabandowan gold-lodes, xxiv. 247, 248. 
Shaft borings, review, xxxii. abs. 76-78. 

— sinking, xxxv. 226-227; xxxviii. abs. 3. 

, by compressed-air, xxxvi, abs. 35. 

Shafts, iv, 304. 

— , Belgium, regulations, xxxiv. 266-267. 
— , coffering, to keep back water, xxvi. 

3-11 ; plates i.-iii. 
— , damaged, xii. 6, 26. 
— , danger of working too near, vii. 25. 
— , deepening of, xxxvii. abs. 58. 
— , double, xii. 4. 
— , form of, xxxiv. abs. 8. 
— , measuring depths of, xxxii. abs. 57. 
— , pressure of air in, i. 87. 
— , resistance of air in, iii. 332. 
— , strength of tubbing, ix. 175. 
— , upcast, iii. 362 ; iv. 15 et seq., 147- 

189 ; vi. 143 ; viii. 179-180 ; xi. 19-26 ; 

xii. 25 ; xiii. 53-66. 
— , — , and their heated air-currents, xiii. 

63. 
— , walling, xxxvii. abs. 71. 
Shag Point, New Zealand, coal, analysis, 

xxxv. 202. 

— — , — — , coal-seams, xxxv. 201- 
202. 

Shale, viii. 26, 27. 

— in basalt, xxvi. 123, 1?4, 126. 
Shaly coal-seam, xxiv. 193. 
Shamokin coal, iv. 130. 

Shape of blast-furnace, xiii. 135. 
Sharp, Sir Cuthbert, quoted, xix. ISO. 
Sharp and Young safety-lamp, xvii. 40. 
Sharpe, S., quoted, xxxv. 137, 149, 151. 
Sharples, S. p., quoted, xxxiii. abs. '25. 
Shaw, John, a new form of marine 

boiler, xxvi. 93-97, 98 et .seq. ; plates 

xi.-xii. ; xxvii. 9. 
Shaw, Saville, Pieler spirit-lamp, 

xxxviii. 182. 
— , quoted, xxxvii. 212, 248, 1»56. 
Shaw, xxxiv. 133, 134 ; section, 136. 
Shaw mine signalling apparatus, xxxvii. 

abs. 72-73. 



Shbafer, p. W., quoted, xxxviii. abs. 5. 
Sheave, winding by, xxxiii. abs. 9-10. 
Sheba Hill, Transvaal, xxxviii. 172; 
plate ix. 

— lode, xxxviii. 172 et seq. ; plate ix. 
Sheffield district, coal conveyance, x. 123. 
, longwall, xvi. 109-110. 

— 1875 meeting, xxv. 12. 

— gasworks, xxxv. 239. 
Shell, Prudhoe colliery, xii. 33. 

— ore, xiv. 20, 21. 

Shells, dynamite, Abel, xxxii. 57. 
Shepherd's Gap, section, xxvii. 79. 
Sherbrooke, Nova Scotia, xxxi. 159, 16S. 
Sheriff pit, xxxii. 44, 45, 48 ; xxxv. 125, 

126 ; section, 145. 

, iron-ore, analysis, xxxv. 126. 

Sheriff's drift, vi. 189, 191, 194. 

seam, xix. 194. 

Shething air, vii. 31 et seq. 

Shevill, Wm., quoted, xi. 32. 34. 

Shibdon pit, ii. 270. 

Shield, Wm. P., quoted, xv. 279, 280. 

Shield-on-the-Wall, section to Stublick, 

xviii. plate xliv. 
Shield Row coal-seam, xxxvii. 6. 
, plan of workings, xxx. plate 

ix. 
Shilbottle beds, xi. 129. 

— coal-seam, xxiii. 42 ; xxxiii. 71. 

— hill head coal, xxxvii. 13, 18. 

— main coal, xxxvii. 13. 

— shaft, xxvii. 300. 

— thin seam, v. 6. 

— townhead coal, xxxvii. 13. 
Shilburn haugh coal-seam, sections, xi. 

105, 11-2; xxxvii. 12. 

Shildon Lodge colliery, Calow safety- 
cage, XV. 108-111 ; xvi. 24, 28, 29. 

, low main seam, viii. 93. 

, main seam, viii. 88. 

, pillar working, plan, fsM^ing 

viii. 93, 94. 

Shinn, Wm. p., quoted, xxxii. abs. 33. 

Shipley collieries, coal getting, xxxiii. 
IS et seq. 

, longwall, X. 124-126, 139 ; plans, 

facing 125. 126. 

Shipment of coal, Hames, xxvii. 274-275. 

pig-iron, v. 222-223. 

Shipperdson, Edw., donation from, i. 7. 

Shipping and conve> ing coal, iv. 69. 

— facilities, xxiv. 186-188, 195, ld9 etserj. 

— statistics, Bilbao, xxxiii. 232. 
Ships, iron, xxix. 183. 

Shire Moor colliery, coal-screening, xxv. 

261-262; plate Ixx vii. 

, gunpowder accident, xxxiii. 4. 

Shireoaks colliery, Anker lubricator, 

xxv. 218 ; plate Ixi. 

— — , endless-rope, xvii. app. i. 96-105 ; 
plates xxxvii. -xl. 

, Fowler clip-pulley, xvi. 105. 

, Swete electric safety-lamp, 

xxxviii. 17 et seq. 
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Shireoaks colliery, top hard coal-seam, x. 

118, 152. 
Sholl pneumatic stamps, xxx. 138. 
Shoreswood colliery, ix. 205, 208, 209, 

216, 218. 
Short, J., quoted, xi. 147. 
Short, Dr. T., quoted, xxxviii. 60. 
Short, Thos. W., quoted, xv. 172-173. 
Short, Wm., evidence on boiler explo- 
sion, iv. 45. 
Shot firing, improvements, xxxvii. abs. 

28-29. 
, Lamag6re system, xxxvii. abs. 

72. 
, Lauer friction -match system, 

xxvii. abs. 46. 

, system of, xxxviii. abs. 62-63, 66. 

, Warora, xxxvui. 122-123. 

and safety-lamps, xxiv. 63-70, 

168-172. 

in fiery mines, xxxvii. abs. 30. 

Shotley Bridge, ironstone, xiii. 112, 119, 

122, 124. 

, mineral wax, xii. 206. 

Shots, blown-out, mechanical efifects on 

ventilation, xxvi. 101-107. 

— in connexion with coal-dust experi- 
ments, xxxiv. 199 et t<eq., 297 tt neq. 

Shotton, coal, analysis, iii. 23. 

— colliery, iii. 21 ; xv. 239. 

, horses, xxxii. 107. 

, section, xiii. 106. 

, shafts damaged by furnace gases, 

xii. 25. 

, pits, xxvi. 46. 

winning, v. 57. 

Shrinkage of paper, xxxiv. 175-181 ; 

plates XXV. -xxxiv. ; xxxv. 44-47. 
Shubenacadie river, xxx. 58. 
Shuniah mine. Lake Superior, xxiv. 244. 
Shunt dynamo, xxxiv. 21-22. 
Shutt, E. T., quoted, xxxvii. abs. 37. 
Shutter, Co(»ke ventilator, xxvii. 101. 
— , Guibal fan, xiv. 76-77 ; xvi. 7-9 ; 

xix. 2. 

— , , best position, xviii. 137. 

Siamese tin smelting furnace, xxxvi. 

abs. 5. 
Siberia, east, geology, xxxvi. abs. 8. 
— , gold washing, xxiv. 17. 
Sicily, north-east, minerals, xxxiii. abs. 

14. 
— , sulphur mines, xxxviii. abs. 50-53. 
Sidebotham lubricator, xxv. 223. 
Siebenblirgen, xxxv. 81. 
Siemens, Dr. C. VV., quoted, xxviii. 179. 
Siemens & Halske, electrically driven 

incline, xxxvii. abs. 80. 
Siemens dynamo, xxxiv. 10-12 ; plate ii. 
-^ — , alternating-current xxxiv. 18; 

plate i. 

— gas-producers, XX. 180; plate 1.; xxiii. 

113; xxxv. 237. 
- pendulum electric lamps, xxxiv. 28- 
29 ; plate vii. 



Sibmens-Mabtin steel, process, xxxiv. 
abs. 10-11. 

, strength tests, xxxiii. 63-64, 65. 

Sierra de Gador lead-ores, xxxiii. abs. 37. 

— Nevada, U.S.A., auriferous gravels, 
xxxv. abs. 41. 

Signal indicator, Ramsey and Cooke, xix. 

21-26, 98 ; plates vii.-vm. 
Signalling apparatus for mines, Shaw, 

xxxvii. abs. 72-73. 

— in mines, xxxviii. 44-45. 

Signals on underground engine-planes, 

xxiv. 165-167. 
Silecroft, xxxi. 218. 
Silesia, coal-dust, experiments with, 

xxxiv. 232. 
— , lower, coal-mining, xxxviii. abs. 17-18. 
— , upper, boulders in coal, xxxvii. abs. 

62. 
— , — , coal-mines, xxviL 190-192. 
SiLEsiAN Boiler Inspection Societi, 

xxix. 33. 
Silicate cotton, xxix. 13-14 ; xxx 77 

et seq.; xxxii. 35 et seq., 175, 176-177. 
Siliceous clays, xxv. 82, 87. 
Silicon in iron, viii. 124. 
Silivria, Anatolia, iii. 68, 73. 
Silkstone coal-seam, xvii. 43, 81 ; xxxv. 

227. 

, sections, xxv. 14, 15, 22. 

— , Strafford main colliery, xxv. 

23-27, 104-106; plates u. -v. 
Silksworth colliery, plant, xxxvi. 209-210. 
, winding-engine, xxiv. 260-261; 

xxv. 202-205 ; plates lii.-liv. ; xxvi. 64. 

— — > — — with expansion gearing, 
xxix. 3. 

SiLLiMAN, Dr. B., quoted, xxxiii. abs. 

24, 49. 
SiLLiMAN, J. M., quoted, xxxvu. abs. 5. 
SiLLiMAN, JUN., Prof. — , quoted, vi. 30. 
Sill or thill, xxxii. 322. 
Sills Burn, xxviii. 6. 
Silurian clay slates, xxx. 121. 

— formation, xi. 66, 119, 120-121, 122, 
125-126, 129-131; xii. 89; xiu. -13; 
xxiii. 206 ; xxvi. 76, 77, 80-82, 84, 8,5. 

Silver, Arizona, xxxiii. abs. 22. 

-— and iron, Mexico, xxxiv. abs. 25. 

Silver-amalgamation, xxxiii. abs. 59. 

— extraction from lead, xiii. 197. 
from galena, xxvii. 137, 138, 139. 

— Harbour mme. Lake Superior, xxiv. 
244. 

— Islet mine, Lake Superior, xxiv. 241- 
243. 

, , gas, xxxviii. 65. 

— Lake locations, Lake Superior, xxiv. 
245-247. 

Silver-lead deposits, Nevada, xxxiv. abs. 

31. 
Silver-mines, Marienberg, xxxvi. abs. 37. 

, Oburo, Bolivia, xxxvi. abs. 51. 

, Saxony, hydraulic machinery, 

xxxiii. abs. 79. 
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Silver-ore, xix. 82; xxiv. 241, 242, 243, 
244, 245, 248 ; xxv. 83-84 ; xxxvi. abs. 
41. 

, Andes, xxxiii. abs. 27. 

, annual production, xxi. 186, 196. 

— — deposits, characteristics, xxxvii. 
abs. 20. 

Silver production, U.S.A., xxxiii. abs. Gl. 
, Utah, xxxi. abs. 40. 

— sandstone district, Utah, xxxi. abs. 
40. 

SlLVEBDALE IrON COMPANY, ii. 237-238 ; 

section, 240-241. 
SiMMEBSBACH, F., quoted, xxxviii. abs. 

4. 
SiMMONDS, Edw., Lundhill colliery 

explosion, v. 238. 
Simonburn pit, Elsecar colliery, ventil- 
ating fan, xi. 92, 98 ; xii. 27. 
Simon-Carve coke-ovens, xxxv. 2:^7. 
SiMONDS universal metal-rolling machine, 

xxxviii. abs. 48. 
Simonside grits, xxiii. 44. 
Simon wood pit, Elsecar, ventilating fan, 
xi. 89, 91 ; diagrams, facing 90, 91, 92. 
Simplon tunnel, xxxi. abs. 44 ; xxxv. 229. 
Simpson, — , quoted, xxi. 43-44. 
Simpson, F. R. , correlation of coed-seams, 

Northern England, xxxvii. 126. 
Simpson, Geo., mineral excavating 
machinery, xx. 159-162 ; plates xxxvi. - 
xli. 
— , quoted, xii. 176. 
Simpson, Jas., quoted, xxi. 154. 
Simpson, J. B. , advantages of mechanical 

ventilation^ xix. 236. 
— , age of coal-formjations, xi. 140-141. 
— , Aitken coke-ovens, xxix. 196-197. 
— , alteration of bye-laws, xxxviii. 185. 
— , boring against water in coal-mines, 

xix. 175, 176. 
— , Calow safety-cage, xvi. 26, 27. 
— , classification of carboniferous rocks, 

xxv. 235. 
— , condition of mining industries, Prussia, 

xxvii. 25-65, 294, 295. 
— , Cornish pumping -engine, Settlingstones, 

xxi. 65. 
— , correlation of coal-seams. Northern 

England, xxxvii. 23, 124 et seq. 
— , counterbalancing winding -engines, xxv. 

210, 211. 
— , Cumberland coal-field, xxxiii. 126-127, 

142, 143. 
— , detection of inflammable gases, xxvii. 

294. 
— , diamond rock-boring, xxx. 101-102 et 

aeq. 
— , direct-acting>pumping-engine, Towne- 
ley colliery, xv. 140, 142, 156-161, 
296, 298-299. 
— , drift in coal-measures, xiii. 158. 
— , duty of Cornish and other pumping- 
engines, xix. 201-218, 219-220; plate 
xli. - 



Simpson, J. B., engines in British mer- 
cantile marine, xxiv. 124 et seq. 

— , examinations, xxiv. 43. 

— , gas, Strafford Main colliery, xxv. 105, 
106. 

— , Ouibal ventilator, Frameries, xvi. 7, 10. 

— , Ham veil mechanical coal-getter, xxxiii. 
59. 

— , improved form of seismoscope, xxxvii. 
112. 

— , inclination of boreholes, xxix. 190- 
191, 192. 

— , lightning in pit, Tanfield Moor, xxx. 
42. 

— , longwall working, East I/ettan, xxv. 
259. 

— , minera firestone, xxiv. 154. 

— , mining lecturer, xxix. 102-103. 

— , natural pits, Belgium, xxiii. 67-74, 

77, 102- }04. 
— , over-winding, xxix. 188. 
— , Peniisylvanian coal-measures, xxvi. 

44, 45-46, 47. 
— , quoted, xii. 208 ; xxi. 56 ; xxxi. 41, 

42 ; xxxvii. 4, 91 ; xxxviii. 39. 
-, Russian coal-fields, xxiv. 3-18, 21-22, 

150, 151. 

- , safety-cages, xv. 114, 115. 
, safetn-lamps, xii. 75-76. 

— , spontaneous combustion of coal, xxv. 

188. 
— , statical and df/namical pressure in 

lifting sets, xxi. 64-65. 
— , steam boilers, xx. 62-63. 
— , Stephenson centenary, xxx. 134. 
— , strength of wrought iron in com- 

pression, xxix. 186. 
— , sunlight electric safety-lamp, xxxvii. 

114. 
— , Tkiboulli coal-field, xxxvii. 99, 100. 
— , valuation of mines, xxiii. 156-157, 158. 
— , variations in faulting of coal, xxxviii. 

52-53, 55, 56. 
— , winning of high main coal, Oosforth, 

xxxviii. 201, 202. 
Simpson, J. S., (umberland coal-field, 

xxxiii. 126. 
Simpson, Martin, letter on Rosedale 

ironstone, viii. 4. 
Simpson, Robt. , Hetton colliery explosiati, 

ix. 107. 
— , quoted, iv. 89 ; xxxvi. 48. 
Simpson and Hurd coal-getting and 

air-compressing machinery, xxiii. 107- 

112 ; plates xxviii. -xxxiii. 
Simultaneous deposition of coal, viii. 187- 

188. 
Sinclair, Edw., ii. 6, 65-56, 77-78, 81, 

82, 99. 
— , first secretary, i. 2, 256, 263. 
— , hatchettine, ii. 102. 
— , Hetton colliery explosion, ix. 127. 

- , letter on hematite specimen, v. 10. 

— , quoted, iii. 259 ; xviii. 20. 
— , retired, ii, 249. 



U 



162 



En>EX TO TRANSACTIONS. 



Minfi^eni, coel, xxxviii. 15^159, 169. 
Hint^le Mid doable-road stalls, xxiiL 220. 

Vr*if^m condensing and non-condensing 
f,nfiin«sn, xix. 210-211, 212; plates 
f jcxviii.-xxxix. 

<':ylinder pamping-engines, xxiiL 3 ei 
tfq. ; plates iv., v., and viii. 

pr/st limestone, xxvii. 85. 

umA stall, xxxi. 181 ; plan, 195. 

r/ype planes, xvli. app. i. 169. 

fitall working, xxxi. 18 ; plate vi. 
5lrvroAriMA, Fb., quoted, xxxiL abs. 

:a, 

M>r^kfall, section, xxxi. 237. 
?l>nkinj(, V. 45.46, 48-64, 123-126; x. 11- 
12; «H. 179180; xvi. 18-20; xxxi. 

, K iri/l (/haudron system, xx. 187-202; 
\,\m.\M% liii.'lvi. 

, S*im\M\\\ Nystein, xxxvii. abs. 39-40. 
t fN^pid, xxlx. 24.1-247; plate? xlvii.- 

mA ffilfiinu, patents, xvii. app. ii. 24- 
^m \ iitaU ill. ; xviii. app. 5 ; xix. app. 
m. 41 { XX. app. ii. 10; xxi. app. 
))■ \i\ \ xxil. unp. ii. 10-12; xxiii. app. 
\\. \\\\\\ xxlv. app. ii. 10-12; xxv. 
^^\t. ii. 10 12. 

«4/pliaiiueM, XX ill. 234. 

ibcL witli wiiidboro protector and sac- 
iMiW reuulator, xxx. 49-52; plate xi. 

U^rougl) iiiagneHiaii limestone, Seaham 
\Mi\ Kt^iilon winning, v. 117-129. 

quiiiliHandM by compressed air, 
xxxvi. uliu. 35. 

running minds, xxxii. aba. 51-52. 
Hand, Hyhopu, v. 148 ft j*eq. 

— - waler-l)earing strata, xxxiii. abs. 94; 
xxx viii. abH. 3, 29-30. 

ventilators, xxvii. 56. 
Kinkingt), Castle Eden, xi. 12, 13. 

, Durham coal-field, xiiL 106-107. 

, liarton, xi. 14, 15. 

, Ida shaft, Hohndorf, xxxiiL abs. 5. 
— , Lumpsey mines, xxxL 1, 111-114; 

plates xvi. -XX. 

— , South Wingate or Hartbushes, xL 16- 
17. 

— , Warora, cost, xxxviiL 92-93. 

— and borings, proposed record, xiv. 
8,27. 

Blrius, steamer, xviiL 49. 

— borins, near Crefield, xxix. 69. 
BissoN, W., quoted, xxiv. 124. 
Siston Hill, section, xxviL 97. 

Six feet band coal-seam, sections, xxxii. 

323, 348, 350. 

coal-seam, Cardiff, xiv. 55. 

^ sections, xi. 76, 78. 

— quarter band coal-seam, xxxiii. 122, 
123, 126, 135, 137, 139, 148. 

coal-seam, ii. 275 ; sections, xxxii. 

324, 326, 363; xxxiv. 131132, 135; 
xxxviii. 6, 7, 126, 151, 162. 



Sz yard limestone, xxxiii. 71 ; xxxvii 

13, 18. 
Sixteenth century, coal-mining, xv. 182- 

186. 
Sixth limestone, xxviii. 113, 114, 126, 

129, 134 ; sections, 155 ; xxxiv. 127, 

130 ; sections, 136. 
SjOgken, a., quoted, xxxiii. abs. 48. 
Sjogren, Db. Hj., quoted, xxxvii. abs. 

36 58. 
Skelton, xiu. 127, 130. 
— , ventilating fans, xxvi. 165 et seq. 

— Park mine, plant, xxxL 1, 105-111; 
plates xiii.-xy. 

Skey, Wm., quoted, xxxii. abs. 84; 

xxxiv. abs. 19. 
Skiddavjr slate, xxviii. 111-112, 120-122; 

sections, 155 ; xxxi. 212, 235 ; sections, 

237 ; xxxiv. 127 ; sections, 137. 

, analysis, xxviii. 112. 

Skidgate, Queen Charlotte Island, coal, 

analysis, xxvii. 241. 
Skidmore coal-seam, xiii. 38. 
Skinningrove mines, v. 184-185 ; xxxv. 

116; section, 145. 

Skips, South Stafifordshire mines, x. 28- 
•29. 

Slag, xiu. 131, 132, 140, 146. 

—, basic, as manure, xxxvii. abs. 31. 

— , Huelva, analysis, xxxviL 33. 

— cement, xxxv. abs. 20. 

— coal-seam, xxxvii. 16. 

— wool, xxix. 13-14 ; xxxi. 77 et seq. 
Slainsfield dyke, ix. 192, 194. 
Slapewath mine, xxxv. 116, 117 ; section, 

145. 
Slate coal-seam, xxxiii. 161, 166, 157, 
158 ; sections, 162. 

— mining, Angers, xxxii. abs. 45-46. 
—picker, mechanical, xxxviii. abs. 20. 
Slates, xxv. 84, 89. 

Slaty band coal-seam, section, xxxii. 

335 ; xxxiii. 133. 
Sledge skips, x. 28-29. 
Sledges for hauling coal, iii. 245-246. 
Sleds, xxvii. 96. 
Sleepers, Legrand, xvii. 32. 
— , life, limed and unlimed, xiL 39. 
— , — , tarred and untarred, xii. 39. 
Slide-piece, Kind-Chaudron borer, xx. 

192. 

— rule, xxxiv. 139 et seq. 

— valve in pumping-engines, xxiii. 8-9 
et seq. 

— valves, xxiv. 108-109. 
Slides, wooden, x. 125. 

Sliding shutter, vanne regulatrice, Goi- 

bal fan, xvi. 7-9. 
Slime, xviii. 177. 
Slip dykes, viiL 104 ; ix. 189 ; xiii. 97. 

in coal-measures, v. 151, 154. 

Slipe skips, x. 28-29. 

Slips or cleavages of seams, xxiii. 216. 

Slitt mine, xxiv. 147. 

— shaft, xxvii. 86 ; section, 299. 
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Sloboda, petroleum, xxxviii. abs. 15-16. 
Slow combustion, xxxvii. 206 et seq. 
Sludge and scum pipes for boilers, xi. 

52-54, 217 ; diagram facing 52. 
Small coal, iv. 283-284, 297. 

— — , agents of spontaneous com- 
bustion, XXV. 119 et seq., 139. 

act, XV. 227. 

experiments, Keyham, xiv. 63. 

seam, xxiv. 196. 

— tubs, viii. 120-121 ; diagram facing 
131. 

» cost, viii. 131. 

Smelting, Bavaria, xxxii. abs. 68. 

— , Germany, xxxii. abs. 61. 

— , gold pyrites, xxxv. 92-93. 

Smeysters, — , quoted, xxxiv. abs. 14. 

Smiles, W., quoted, viii. 36, 61, 62. 

Smit, xxxi. 227, 228. 

Smith, — , quoted, ix. 251 ; xxxvii. 224. 

Smith, Alex., federation of mining 
institutes, xxxvii. 162, 173, 175. 

Smith, Dr. Angus, quoted, xv. 168 ; 
xxix. 174. 

Smith, C. F. Stuart, spontaneous com- 
hustion of coal, x. 178. 

— , systems of working the main coal 
seam nt Moira, x. 178. 

— , winning and working of Cinderhill col- 
liery, Nottinghamshire, x. 149-159. 

Smith, Chas., quoted, xxvii. 132. 

Smith, Edw., quoted, xxxviii. 189. 

Smith, Fereday, safety-cages, x. 92, 93. 

Smith, Fred., safety-cages, x. 95, 96. 

Smith, John, Seaton Bum boiler ex- 
plosion, xi. 34-35. 

Smith, Nelson, Broadhent safety-cage, 
xvi. 31, 32, 106. 

Smith, SEBASTiAN,lime cartridges, xxxii. 
57. 

— , mining coal by compressed lime, 
xxxiii. 60. 

— , qittoted, xxxi. 131. 

Smith, Sydney, steam and water-gauge, 
iv. 42. 

Smith, Thos., Hetton colliery escplosion, 
ix. 100102. 

Smith & Vickers furnace, xviii. 53. 

Smith, Elder & Company, vii. 27. 

Smith's coal, xxvii. 91, 93. 

Smithy coal, France, vi. 78. 

Smock, Jno. C, quoted, xxxiv. abs. 22. 

Smoke condenser, xxxii. abs. 58. 

-— consuming apparatus, xi. 212 ; xvii. 
63, 66-76. 

— consumption, xxvii. 205 et seq. 

— experiments on steamer Weardale, 
xviii. 105, 106; plates xviii. -xxxiv. 

— intensities, diagram, xiv. plate viii. 

— nuisance, xv. 178. 

— prevention, xviii. 86 et seq.; xix. 51. 

, boiler firing-gear, xxxiii. abs. 7. 

, exhibition, xxxi. 186. 

— question, report of committee, xviii. 
37-39. 



Smoke statistics, xxxi. 191. 
Smokelessness of mixed coals, xiv. 53- 

54, 62-63. 
north country coal, relative, xviii. 

45-46, 87 et seq. 
Smooth cannel, xix. 77, 78, 80. 
Smreker, 0., quoted, xxxiii. abs. 86. 
Smyth, Prof. C. Piazzi, quoted, xix. 186. 
— , shrinkage of paper, xxxiv. 176. 
Smyth, Sir Warington, Channel tunnel, 

xxxii. 21-22. 
— , classification of carboniferous strata, 

XXV. 235-237. 
— , diamond drill, xxiii. 195. 

— , Kind-Chaudron boring system, xx. 
187-199, 200 et seq.; plates liu.-lvi.; 
xxi. 10 et seq. 

— , quoted, v. 217 ; xiii. 3 ; xxvi. 49, 50 ; 

xxvii. 131 ; xxxii. 182 ; xxxv. 241. 
Snailbeach lead-mine, bitumen, xxxviii. 

69. 
Snelus, G. J., quoted, xxxviii. 85, 86, 

165-168. 
Snibston colliery, viii. 72. 
Snowdon, M., quoted, xxxi. 52. 
Soapstone, America, xxxiii. abs. 22. 
Society of Chemical Industry, table, 

xxxvi. 194 ; xxxvii. 156. 
Sockets, testing of, xxxi. abs. 20-21. 
Soda manufacture, xxxv. 233. 
Soekaboemi coal-field, xxxii. abs. 2 ; 

xxxiii. abs. 13. 
Soft dark haematite, xxxi. 228-229. 

— , analyses, xxxi. 228. 

- dykes, xxiii. 74. 
Soho, Liverpool, waterworks engine, xxi. 

132-133, 139 et seq. 
Sole, hematite deposits. West Cumber- 
land, xxviu. 126, 128. 
Solid coal, pressure of gas in, xxx. 163- 

260 ; plates xxxix.-xlv. 
SoLVAY, E., quoted, xxxiii. abs. 18. 
Solway Firth, xxxiii. 130. 
Somain patent-fuel works, xxvii. 256- 

257. 
Somerset, diamond drill, xxiii. 183. 
— , east, coal-field, ii. 251-259. 

— and Gloucestershire, map of parts, ii. 
250. 

— section of Bristol coal-field, x. 105- 
111, 113 etseq. 

Somme, France, phosphates, xxxvii. abs. 

31, 70. 
Sommeiller air-compressor, xxvii. 176, 

180, 269, 271-272. 
Somorrostro mines, xxxi. 229, 230. 
, endless-chain railway, xxxvii. 81 

et seq.; plate xx. 
Son canal, xxxii. 153, 154. 
Sonora, Mexico, earthquake, xxxvi. abs. 

44. 
Sooty deposit from steam coals, xiv. 

55. 
Sophie coal-seam, section, xxviii. 57. 
Sops, hematite, xxviii. 221. 
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Sop WITH, T., appoiiUment of JiJiance 

committee, viii. 178. 

— , secretary, xii. 146-147. 

— , ex-officio members of council , xiv. 7, 8. 
— , geological survey maps, viii. 171-172. 
— , hoii-nng of models, mups, etc., viii. 173. 
— , lead-mining districts, xiv. 9, 10, 11-12, 

13, 14. 
— , , north of England, xiii. 187- 

199. 
— , memoir, xxix. 105-111. 
— , quoted, ii. 188 ; v. 9 ; xiv. 34-36, 43, 

70, 71 ; xviu. 163 ; xxiv. 135. 

— -, reports of meetings, viii. 174. 

— , transactions of Institute, xii. 148. 
— , Wood memorial hall, xvii. 31. 
SoBBY, — , quoted, xxxv. 117, 149. 
Sorting of anthracites, xxxi. 189. 

— — ore, xxxvii. abs. 64-65. 
SoTTiAUX, A., coal crusher-cleaner, 

xxxv. abs. 68-69 ; xxxvi. abs. 45. 
S0UBEIR4N, A., quoted, xxxiii. abs. 14 ; 

xxxv. abs. 54 ; xxxvii. 9. 
Soudan, salt, xxxi v. abs. 51. 
Sound-wave theory, xxiv. 63 et seq., 168 

it seq, 
Sound well collieries, xxvii. 95 ; section, 

97. 
Soimgoul, Anatolia, iii. 65. 
South Abyssinia, geology, xxxvi. abs. 9. 

— Africa, diamond and gold pro- 
duction, xxxvii. abs. 7. 

— deposits, xxxiii. abs. 41-42, 48. 

— fields, xxxii. abs. 5. 

— mines, xxxv. abs. 17-19. 

, explosions, xxxviii. 72. 

gold-fields, xxxviii. 171. 

gold production, xxxvii. abs. 7. 

— America, petroleum, xxxvii. abs. 36. 

— Australia, gold, xxxv. abs. 24. 

— Bank ironworks, v. 213. 

— Birtley colliery, xv. 211. 

— Brancepeth colliery, utilization of 
coke-oven gases, xxii. 16 ; plates 
xii. -xiv. 

— Cross vein, xxvii. 18. 

— Durham, carboniferous limestone, 
xxi. 251-270; plates xxxiv.-xli. 

, pillar working, viu. 87-96, 175-177. 

— England, boring in, xxiii. 160. 

— France, concealed coal-field, xxxiv. 
abs. 24. 

, petroleum, xxxv. abs. 27. 

— Head, Nova Scotia, xxiv. 175. 

— — coal-seam, section and analysis, 
xxvii. 225. 

colliery, xix. 147. 

— Hetton colliery, v. 57 ; xv. 234, 236. 
— ^ horses, number and cost, xxxii. 

92-93, 107. 

, plant, xxxvi. 212. 

, underground temperature, xxxi. 

63. 

, ventilation, xii. 85. 

, winning, v. 67. 



South Hetton Company, quoted, iil 

app. 2. 
South iron hill, (yolorado, xxxv. abs. 7. 

— lode group, xxxi. 161 ; section, 173. 

— Mountain, Pennsylvania, copper belt, 
xxxiv. abs. 24. 

— Northumberland, great and four- 
fathom limestones, xxiv. 74, 133-150 ; 
plates xxxii. -xxxiii. 

, little limestone, xxiv. 73-83; 

plates xiv. -XV. 

— Rewah Gondwdna ba.sin, xxxi. abs. 
47-48. 

— Russia, coal-field, xxiv. 8-9. 
, salt, xxxiv. abs. 61. 

— Shepherd's Hill, section, vi. 31. 

— Shore, Lake Superior, xxiv. 237. 

— Skelton iron-mine, gas, xxxviii. 71. 

— Staffordshire, working the ten-yard 
seam, x. 183-197. 

coal-field, water pumped, xvi 135- 

136 et seq. 
, underground conveyance of 

coal, etc., X. 25-35, 37-39. 

engineers, xx. 219. 

South Staffobdshibe and East Woe- 

cestebshibe institute of mining 

Enoineebs, xxxvii. 158. 
South Tanfield colliery, xv. 237. 

— Tyne colliery, coal-washing apparatus, 
xu. 216. 

— vein, xxvii. 19. 

— Wales, anthracite, xxxi. 175-195; 
plates xxix. -xxxii. 

, casualties in coal cargoes from, 

XXV. 135. 
, coal-field, coal-measures, xxiii. 207, 

211. 

, , extent, xxiii. 203-204. 

, , faults, xxiii. 215, 216. 

, , fossils, xxiii. 251-253. 

J J harbours, xxiii. 235-243. 

, — — , history, xxiii. 197-203. 

— — , , ironstones, xxiii. 211-215. 

, , iron-works, xxiii. 243-245. 

, ,newerformations,xxiii.249-250 

, ,older formations, xxiii. 204-206. 

, ,other industries, xxiii. 247. 

, ,quality of coal, xxiii. 216-218. 

, .sections and plans, xxiii. 

plates xliL-xlvi., map at end of vol 

, , steel works, xxiii. 246-247. 

, , working, etc., xxiii. 218-235. 

, coal production, xxxi. 180. 

, collieries, horses, iii. 268. 

, proposed meeting, xiii. 217 ; xiv. 

27, 37, 67-69. 

South Wales Institute of Engineers, 
xxiv. 44 ; xxxvi. 168 ; tables, 188, 
195 ; xxxvii. 158. 

South Wales Institute of Enoineebs, 
AND Midland Institute of Mining, 
Civil and Mechanical Enoineebs, 
joint committee on mechanical venti- 
lators, xxxvii. 181-193. 
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South West Africa, copper-deposits, 
xxxiv. abs. 60. 

— Wingate colliery, gas at high tension, 
V. 21. 

, sinking, xi. 16-17. 

, tubbing, xii. 43. 

pit, ii. 263. 

Southern, Geo. VV., air -compressing 

machinery, Hyho^e, xxi. 81, 82. 
— , air-vessds in pumping -engines y xxi. 

157. 
— , Bainbridge safety -lamp, xxiii. 20-21. 
— , boring against water in coal-mines, 

xix. 176. 
— , coal-cutting nmchine, xii. 48 et seq. 

— , coal-washing appara,tiui, xv. 65. 
— , Copp4e coke-ovens, xxii. 103, 104. 
— , cost of haulage, xvi. 127. 

— , counterbalancing toinding -engines, xx. 

212-213, 216. 
— , Craig and Bidder safety -lam/p lock, 

xix. 16. 
— , Dames coal-cutting machine, xix. 61 -62. 
— , direct-acting engine, Toioneley, xv. 

297. 
— , enlargement of Institute, xv. 79. 
— , finance committee^s report, ix. 233, 234. 

— , Fowler hydraulic vrinding gear, xxiii. 
38. 

— , geology of northern coal-field, xiii. 46. 

— , Hetton colliery explosion, ix. 126-127. 

— , Jones and Bidder coal-breaking ma- 
chine, xix. 14, 98. 

— , LemieUe ventilator, xix. 4. 

— , longwall working, Annesley colliery, 
xxi. 106, 108. 

— , mechanical stoking, xviii. 91 et seq, 

— , mining in maintain limestone, xix. 93. 

— , Ormerod disconnecting -hook, xx. 81. 
— , paradoxes in ventilation, xiii. 10, 11, 

50,51. 
— , pillar working, ix. 29. 
— , quoted, vii. 110 ; ix. 92. 
— , Ramsey and Cooke signal -indicator, 

xix. 25. 
— , rivetting, xviii. 4, 83-84. 
— , safety -cages, xvi. 127-128. 
— , statical and dynamical pressure in 

lifting sets, xxi. 94, 102, 103. 
— , steam-boilers, xviii. 110; xx. 120 et 

seq. 
— , tail-rope committee's report, xviii. 73- 

74, 78-80. 
— , tail ropes, xv. 94. 
— , underground su7*veying, xx. 111. 
— , valualion of mines, xxiii. 132, 140. 

— , water-gauge for boilers, xi. 218. 
Southern, J. M., ii. 66. 

Southern States, clays, etc., xxxiii. abs. 

22. 
Southland, New Zealand, coal-field, xxxv. 

208-210 ; section, 220. 
Southwark and Vauxhall waterworks, 

' Cornish boilers, xix. 216. 
, pumping, xvi. 136. 



Spain, Alosno, copper-mines, xxxiv. abs. 

63. 
— , Belmez, coal-mines, xxxiii. abs. 36. 
— , Bilbao, iron-mines, xxxvi. abs. 48. 
— , Biscay, iron-ores, xxxiii. abs. 36. 
— , Catalonia, coal-mines, xxxvi. 33-42, 

117. 
— , coal production, xxxvi. 33. 
— , coal-fields, xxxiii. abs. 35 ; xxxiv. 

abs. 36 ; xxxvi. 33 ; xxxviii. abs. 55. 
— , endless-chain system, xxxiii. 187- 

212; plates xvi.-xix.; xxxvii. 81-85; 

plate XX. 
— , exports and imports, xxxiii. abs. 4. 
— , geology, xxxvii. abs. 86. 
— , journey to, viii. 72. 
— , Leon, copper and copper-ores, xxxiii. 

abs. 35. ' 
— , Madrid, mining exhibition, xxxiii. abs. 

46. 
— , mineral statistics, vi. 71-72 ; xxxii. 

abs. 7-9, 49 ; xxxiv. abs. 38 ; xxxv. 

abs. 28-29, 60. 
— , mining in, xxxiii. abs. 47. 
— , Murcia, metalliferous products, xxxiii. 

abs. 16. 
— , PuertoUano, lead works, xxxiii. abs. 

46. 
Spalling, XXX. 136, 137. 
Spanish river, xix. 148, 149, 151. 
Sparkbridge forge, xxxiv. 89. 
Sparks from prickers and stemmers, 

danger of, xxxiii. 3-12, 61-62. 
Sparrow, — , longwall working, x. 141. 
Spathic iron-ore, xxvi. 80 ; xxvii. 132. 

134, 136, 137, 138. 

-, analysis, xxvi. 81. 

Spaunton Moor, xxxii. 50. 

Spears, connexions, pumps, xxxvii. abs. 

9-10. 
— , New Hartley, xi. 146. 
— , pumping gear, breakage, xii. 7 ; xxi. 

91. 
Special subjects committees, xxxvi. 63. 
Specific gravity, apparatus for rapid 

determination, xxxvi. 95-98 ; plate 

xiv. 

, cannel coals, xix. 78. 

, coal, XXX. 14, 17. 

, iron ores, xxxv. 112, 117, 120, 122, 

123, 127, 129, 132, 135, 139, 14i, 143, 

144. 

— — , Pennsylvanian anthracite, xiii. 
28, 33. 

, sand and sandstone, v. 154. 

— resistance of an air- way, iii. 154 et seq,, 
185 et seq. 

Specimen surveys, xxxi. 37-39. 
Specimens, coal, xvi. 3. 
— , housing of, xi. 4-5. 
— , list of, xxxv. 217-218. 
Spectroscopic experiments, xxiii. 48. 
Specular iron-ore, xxvi. 74, 83-86. 

, analysis, xxvi. 84. 

Speculation in railways, viii. 70. 
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Spkdoin(j, -, quoted, vii. 12 tl seq.; 

xxxi. 125; xxxiv. 102-103. 
Speed of boring, Warora, xxxviii. 9o- 

96. 

— - driving in coal, Warora, xxxviii. 
120. 

— — falling bodies, xv. 114-115. 

— — flame in coal-dust experiments, 
xxxiv. 242. 

ventilating fans, xviii. ! 30, 142 et 

seq. 

wind, xxxii. 228. 

Speedwell, section, xxvii. 97. 

Spbnceb, J. F., quoted, xvi. 112, 131, 

132. 
— , smoke-consumers J xvii. 72-73 et seq, 
Spenceb, Thos., quoted, report on New 

River Gas Company, xi. 21.* 
Spenceb, Wm., cocU-washimj apparatus, 

XV. 65. 
— , coke-ovens f ix. 50. 
— , close-topped tubbing y xii. 20 et seq. 
— , danger of sparks from prickers and 

stemmerSf xxxiii. 7. 
— , destrtictive action of furnace-qases, 

xu.26, 27. 
— , direct-acting pumping and toinding- 

engines, xv. 30, 31. 
— , methods of pillar working, South 

Durham and Cleveland, viii. 87-96, 

176, 176. 
— , pillar working, ix. 31 et seq, 
— , president's address, xx. 222. 
— , steam boilers, xviii. 109 et seq. 
— , tail-ropes, xv. 91. 
— , ventilating Jan, Elsecar, xii. 28. 
Spencer coal-seam, xix. 141, 147.; xxiv. 

176. 
Spennymoor explosion, ix. 170. 
Sperenberg boring, xxx. 88, 99 ; xxxi. 

64, 65, 67. 
Sperm oil, costliness, xxi. 291. 
Sphoerosiderite, xxv. 61, 65. 
Sphenopteris flexuosa, figured, vi. 33 ; 

plate iii. 

— hastata, figured, vi. 33 ; plate iii. 

— macileiita (?), figured, vi. 33 ; plate 

• • • 

111. 
Spherical dams, internal stress, xxxii. 

201-213, 221-222. 
Spheroidal state of water, iv. 46, 47, 115; 

xi. 40 et seq. ; xxxii. 199 ; plate xxix., 

216-217, 219. 
Spiders, carboniferous, xxxiv. abs. 61. 
Spiegeleisen, xxiv. 159, 161. 
Spillsbury, E. G., quoted, xxxvi. abs. 6. 
Spindlethome Hill beds, xxxii. 50 ; 

section, 54. 
Spiral drum, xx. 211-212, 213 et seq, ; 

plate Ixi. 

— screen, Schmitt, xxviii. 183-188, 208- 
209. 

— sieve coal-screens, xxx vii. abs. 18-19. 
Spirally-welded tubing, xxxvii. abs. 63- 

64. 



Spirifer glabra (? glaber), drawing, ix. 
188. 

— lata, figured, vi. 35 ; plate iv. 
oviformis, figured, vi. 35; plate iv. 

Spirit lamp, Pieler, as a fire-damp 
indicator, xxxviiL 177-182b ; plates v.- 
viii. 

Spital Tongues colliery tunnel, xv. 239. 

pit, ii. 269. 

Spitzkasten, Kittinger, xxix. 163-164; 
plate xxvii. 

Splicing wire-ropes, viii. 16. 

Splint coal, ii. 140 ; xxxvii. 6, 7, 12, 126. 

Splitting air in coal-mines, iii. 114-147, 
331 et seq,; vi. 163-186, 205 et seq., 213 
et seq., 228-234 ; vii. 14, 145, 197. 

— up of coal-seams, xxxvii. 1214. 
Spoleto coal-field, xxxiii. abs. 28. 
Spontaneous combustion of coal, iiL 54, 

66; X. 139, 161-165, 167-182, 192-193; 

xxv. 107-140, 178-188; plates xliL-L ; 

XXXV. 180, 181, 182, 207. 

— , Warora, xxxviii. 90, 97-104. 

— pyrites, xxxvi. abs. 8 ; xxxvii 

abs. 71. 

— — — — , Warwickshire collieries, 
xxxiii. 154-156. 

Spoons, Kiud-Chaudron boring system, 

xxi. 14, 16. 
Spotted post, xxiv. 141. 
Spottiswoode and Co., J., letter, viL 

27. 
Sprags, longwall working, x. 128, 138. 
Spbague, Fbank J., quoted, xxxviii 

abs. 35. 
Spbatt, Capt. — , quoted, iii. 71. 
sprayer. Archer and Robson, xxxvL 99- 

102 ; plate xv. 
Spbengeb, J., quoted, xxxvii. abs. 21, 

42, 43, 79 ; xxxviii. abs. 10. 
Spring, Thos., lightning in pit, Tanfeld 

Moor, xxx. 34. 
Spring beams, Hartley colliery, xiL 7- 

— reservoirs, xxviii. 176-176. 
Springer, Jul. von, quoted, xxxvL abs. 

42. 
Springfield coal. New Zealand, analyses, 
XXXV. 199. 

— colliery, xxxv. 197-199. 
Springhill coal-field, Nova Scotia, xxvii. 

233-235. 

— district, xix. 119, 120, 122. 
Springs, strength of, x. 86, 91, 92 et seq, 

— for safety-cages, xv. 112 et seq.; xvi 
25 et seq,, 31. 

— flowing into borings, xxxi. 62, 67-68. 
Springwell colliery, xv. 228. 

— , air- ways, xiii. 10, 11, 48-50, 104- 

105 ; diagram, facing 48. 

, fixed engine, iii. 292-294. 

, horses, iii. 266. 

— — , plan and section, vii. 78, 110. 
, surveying, xx. 31-32. 

, ventilation experiments, vii. 110- 

112, 145, 197; xiii. 48, 49. 
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Springwell colliery, working and ventila- 
tion, vu. 79-82. 

Spurns, South Staffordshire, x. 186. 

Square-face, longwall working, xxi. 4 et 
aeq,, 104. 

Stables, underground, xxxii. 94-97. 

Staff, proposed, Mining College, vii. 172. 

Staffordshire Mining Institutes, xxxvi. 
168; tables, 185-186, 195. 

— , North, coal-dust in mines, xxviii. 158- 
159. 

— , — , coal-field, ii. 235-248. 

— , — , fire-damp, xxix. 141-142. 

— , South, cost of raising water, xvi. 
136. 

— , — , working the ten-yard seam, . x. 
183-197. 

Stagshaw Bank, xxiv. 76, 77, 79, 82. 

Staining of rocks, xxxiv. 135. 

Stainton, xxxi. 215, 217. 

— Cavern, xxxi. 217 ; plan and section, 
xli. 

— iron mines, xxxiv. 92-93. 

— limestone, analysis, xxxi. 217. 
Stair-grate furnaces, xix. 64-65, 68-69 ; 

plates xvii.-xviii. 
Staithes, v. 195-196. 
Stalls, length of, xxi. 7-8. 
Stamford iron-ores, xxxv. 135. 

, analyses, xxxv. 138. 

Stamp mills, xxxi. 165-167 ; figure, 173. 
Stamping ores, xxx. 138-142. 

— gold-ore, xxxv. 86, 87, 88, 90. 
Standing bobby, xxv. 239. 

— fire, Newbottle colliery, xv. 99-102, 
144-145. 

Stanfobd, H. C, Hury reservoir, report, 

xxxiv. 258-262 ; plate xxxix. 
Stanhope ironworks, v. 168. 

— quarry, section, xxi. 270. 

— and Tyne railway, xv. 234. 

Stank mmes, xxxi. 219, 220, 224, 226, 
227 ; section, 237. 

Stanley coal-heading machine, x xxviii. 
32, 58. 

Stanley Gill, xxviii. 119. 

Stanllyd anthracite seam, xxxi. 179 ; 
section, 195. 

Stanton coal, xxxvii. 13. 

Stapff, Dr. F., observations on under- 
ground temperature, xxxiii. 19-34. 

— , quoted, xxxi. abs. 44. 

Staple colliery, section, xxxvii. plate 
xxxix. 

Starsley coal-seam, sections, xi. 105, 111. 

Starveall, section, xxvii. 97 ; plate viii. 

Statical pressure of water columns in 
lifting sets, xxi. 49-58, 64-66, 91-103 ; 
plates iv.-ix. 

Stationary boilers, experiments, xxxiii. 
abs. 77. 

Statistical tables, underground tempera- 
tures, xxxiii. 25, 27, 28, 31. 

Statistics, coal-mining, xix. app. i. 18-19 
et 8eq» 



Statistics, coal-mining. Great Britain, 

xxxii. app. ii. 1-25. 
— , colliery, explosions, England, xxxi. 8. 
— , gypsum trade, xxx. 65-66. 
— , mineral, xxi. 161-198; xxxi. abs. 1, 

2, 4, 34, 36. 
— , — , Germany, xxxviii. abs. 33. 
— , mining, v. 12. 
— , mining and metallurgy, xxxviii. abs. 

57. 
— , pig-iron manufacture, xiii. 147-149. 
Stauss keps, xxxvii. abs. 40-41. 
Staveley collieries, Guibal ventilator, 

xvi. 59. 

, ironstone, x. 118 et seq, 

, miner's dial, xx. 24 e^ seq. 

, surveys, xx. 31 et seq, 

, top hard coal, x. 118, 144. 

, Villepigue perforator, xx. 68. 

Stead and Pattinson, quoted, xxxii 49. 
Stealing in gold-mines, xxxv. 89. 
Steam, coefficient of resistance in pipes, 

iii. 211-212. 
— , experiments, anthracite, xxxi. 188. 
— , — , determining waste, v. 80 et seq. 
— , laying dust in mines, xxxi. 149. 
— , mixture, with air, iii. 360-361 ; xxiL 

75, 76, 77. 
— , properties of, iv. 49-51. 
— , purification of coke, xxii. 11. 
— , transmission of power, xxxv. 159-166; 

plate xxiii. abs. 48 ; xxxvi. 13-29. 

— apparatus, accidents, xxxiii. abs. 98-99. 

— as a fire-extinguisher, xxv. 122-123. 

— blow-pipe for gas-furnaces, xxiii. 56- 
57 ; plate xvi. 

— boiler furnace, anthracite, xxxi. 187- 
188; section, 195 ; plate xxxii. 

— boilers, xviii. 121-126; plate xxxvi. ; 
xix. 9 ; XX. 49-63, 117-129; plates xxvi.- 
xxix., xxxv., xxxva. 

, economical working of, xxxviii. 

221228. 
, firing, economically considered, xix. 

63-69 ; plates x v. -xviii. 
, mechanical stoking, xviii. 41-49, 

51-55. 

— boring, Warora, xxxviii. 95-97. 

— brake, winding-engine, xv. 22, 30. 

— brakes, xix. app. i. 17. 

— carriages, systems, xxxiii. abs. 97. 

— coal, li. 139, 145, 162-164; xii. 159, 
161. 

— , collieries, north of England, ii. 164, 

271. 

, experiments, xviii. 37-38, 42, 45, 

86 etseq.y 105-106, 112 et seq.; plates 
xviii. -xxxiv. 

— — , — , Keyham, reports, xiv. 36, 
47-65 ; plates iv.-lxiii. 

district, ii. 162, 261-262, 264. 

— engine, fired undergroand, iii. 275, 287. 
improvements, xxii. 43-44, 47-51 ; 

xxxv. 234. 
' - haulage, x. 31-35, 37-39, 157-169. 
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Steam haulage, experimentfl, v. 67 et neq. 

— - , , Pelton, xvi. 118 tt fieq. 

— indicator, Richards, xxx. 278-279. 

— — , purchased, xvi. 5. 
, Smith, iv. 42. 

— jackets, experiments, xxvi. 97, 114, 
115-116. 

jet, i. 65-69, 191-193, 209-215, 225-232 ; 
XV. 236, 248. 

, Lundhill colliery, v. 250-252. 

-, ventilation, i. 35-62, 71-164, 165- 
183, 195-202, 203-207, 226 et seq.: vi. 
167 ; viii. 50. 

— navigation, xxxvi. 136. 

— pipes, condensation in, xxix. 7-14. 
-—, non-conducting coverings, xxxi. 

77-85 ; xxxii. 35-41, 176-178. 
Steam Power Company, xxix. 24, 25. 
Steam pump, Cameron, special, xvii. 87- 

94, 113; plate vii. 
- rivetters, xviii. 3 et seq.y 9 et seq., 

82-84 ; plate i. 

— traps to prevent priming, xi. 60-51, 
216 ; diagrams facing 50. 

Steam Users Association, xxix. 24, 25. 
Steamboat springs, U.S.A., xxxiii. abs. 

53. 
Steamers, iv. 61. 

Steavenson, — , quoted, ix. 203, 21 1, 213. 
Steavenson, a. L., abstracts of foreign 
papers, xv. 1-2. 

advantages of mechanicaX ventilatioUy 
xix. 233-234, 235. 

air-vessels in pumping -engines, xxi. 
156. 

Archer and Rohson sprayer, xxxvi. 
100, 101. 
attendaiice at meetings, xxi. 158. 
Bastier chain pump xv. 137, 138 ; 
xvi. 132. 

Blanchet system of raising coal, xxiii. 
92. 
boiler experiments, xxix. 100. 

— explosions, xxxii. 200. 
Bowlker ventilating fan, xxxi. 240, 

241 ; xxxii. 28-29, 32. 

Burnett roller mining wedge and 
nicking machine, xxx v. 100. 
-. bye-products of coke manufacture, 
xxix. 84. 

Calow safety-cage, xvi. 27-28. 

centrifugal ventilators, xxvii. 110-111 
et seq. 

channel tunnel, xxxii. 16-17. 

chronicles of coal trade, xvi. 6. 

classificaiion of carboniferous rocks, 
xxvi. 51, 52. 

coal-dust, xxxvii. 256-257. 

experiinents, xxviii. 101-103, 

163 et seq. 

— prodncing districts of the Continent, 
xxviii. 81. 

— washing apparatus, xv. 129, 143. 
coffering shafts to keep back water, 

xxvi. 9, 11. 



Steavenson, A. \j., comparison of OuUxd 

and Lemiclltfani, xvi. 50, 51. 

, compressed-air nuichinery, xxi. 217- 

218. 
- , conveyajice of coal underground, xvi. 

89-90. 
— , Copp4e coke-ovens, xxii. 104 et seq., 

163-154 et seq. 

, Cornish pumpiyig-engine. Settling- 
stones, xxi. 65-66. 
— , — and other pumping -engines, xix. 219. 
— , correlation of coal-seams of Northern 

England, xxxvii. 24. 
— , counterb'ilancing engines, xxi. 219-220. 
--, — winding-engines, xx. 212-216. 
- , covered GuiUal ventilator, Frameries, 

xvi. 6, 7, 10-21. 
— , Daglish water-gauge, xvii. 29. 

, dangers of spa/rks from prickers and 

stemmers, xxxiii. 7, 8, 9, 12. 
— , Davies coal-cutting and breaking 

down apparatus, xix. 59-62 ; plat^ 

xi.-xiv. 
— , death of Mr. IToskyns, xxi. 83. 
— , detection of inflammable gas in small 

quantities, xxvi. 133-136 ; plate xx.; 

xxvii. 67-68 et seq. 

— , diamond rock boring, xxx. 102. 

- , direct-acting engine, Toumeley, xv. 140 
e^seg., 294-296. 

- , pumping and ivinding-engines, 

XV. 121 et seq. 

— , ea7'th-movements and gases in mines, 
xxxvi. 45. 

- , earth-tremors and issues of gas, xxxvii. 
66. 

— , economical working of boilers in 

collieries, xxxviU. 223-224, 226. 
~ , experiments with coal-dust, xxxiv. 

251-252. 
— , explosion of air-receiver, Ryhopt, 

xxxvii. 213. 
— , federation of Mining Institutes, xxxvii. 

164-165, 167, 170. 
-, feeding of colliery horses, xxxii. 161, 

162. 

— , fire-damp and choke-damp indicalors, 
xvi. 3. 

- , explosions, Pennsylvania, xxxi 

90. 

, Forbes gas indicator, xxix. 174-175. 
— , foreign collieries, xxvii. 201. 
— , Fumess hemalite, xxxi. 237. 
— , gas, Strafford Main colliery, xvii. 42, 

56, 106 et seq.; xxv. 106. 
— , — in metalliferous mines, xxxviii. 71- 
— , gases occluded by coal, xxii. 29 ; xxvi. 

37, 38. 
— , gauzeless safety-lamp, xxxvii. 72. 
— , Guibal and Waddle ventilators, xviii. 

100. 
— , hand-gear for reversing winding- 
engines, xxvi. 149. 
— , Hasivdl mechanical coal-getter^ xxxiii 

66-68, 69. 
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Steavenson, a. L., Helton, safety -lamp, 

xvii. 63. 

— , — , experiments, xvii. 1, 2, 4. 

— , hydraulic drill, Cleveland, xxxviii. 36. 
— , increase in membership, xxiii. 116. 
— , iron supports in muin roads of 

mines, xxxvii. 141-142. 
— , joint committee on mechanical 

ventilators, xxxvii. 185-186. 
— , Kind-Chaudron boring system, xx. 

200 ; xxi. 12, 15. 
— , Lemielle ventilator, xvi. 30 ; xviii. 57 

et seq., 63-69, 99, 131 ; plates vii.-xv. ; 

xix. 2, 3-4. 
— , light mineral oils as lubricants, xxxviii. 

9, 10. 
— , lightning in pit, Tanfleld Moor, xxx. 

36, 41. 
— , — — — , West Thomley colliery, 

xxxvi. 49. 
— , Lincolnshire ironstone, xxiv. 167-168, 

162, 163. 
— , longwaU working, xx. 42. 
- — , , Annesley colliery, xxi. 107 et 

seq, 
— , , Ea^t Hetton colliery, xxvi. 66, 

69. 
— , machines worked by compressed-air, 

xxii. 22, 36-36, 73-76 et seq. 
— , manufacture of coke, Newcastle and 

Durham districts, viii. 109-136 ; ix. 3, 

10 et seq., 36-47, 48 et seq. ; xxii. 2, 3-19, 

20 ; and plates 1. -xiv. 
— , Marreco water-gauge, xxviii. 73. 
— , Marsavi safety -lamp, xxxiv. 165 et 

seq. 
— , mechanical stoking, xviii. 91 et seq. 
— , memoir of Thos. Sopwith, xxix. 111. 
— , methods of pumping, xvii. 21-24 et 

seq. 
— , mining coal by compressed lime, xxxiii. 

17, 18. 
— , — in mountain limestone, xix. 94. 
— , — statistics, xvii. 64. 
— , New Sovlh Wales, coal-nodulen, 

xxxvii. 160. 
— , Newcastle water supply, xxiv. 59-60. 
— , observalions al Seaham colliery during 

sealing up of maudlin seam, xxxii. 315- 

316. 
— , oil on wire-gauze, xv. 144. 
— , Pennsylvanian coal-measures, xxvi. 

45, 46. 
- , Pernolet and Aguillon's report on 

working and regulation of fiery mines 

in England, xxxi. 6-27, 29 ; plates i.-xi. 
— , Pieler spirit-lamp, xxxviii. 182, 182a. 
— , practical geology, xxi. 247. 
— , pressure of gas in solid coal, xxx. 257. 
— , preventi(m of boiler accidents, xxx. 

82, 267, 268. 
— , pumping-engines, xx. 173-174. 
— , quoted, xii. 167, 174, 176 ; xix. app. 

i. 8, 22 ; xxiv. 256 ; xxxi. 229, 230 ; 

xxxviii. 40. 
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xviii. 133-137. 

report of rules committee, xix. 10.'. 

rivetting, xviii. 4, 6, 84. 

Routledge- Johnson safety-lamp, xxxiv. 
190. 

safety-hooks, xxix. 232. 
safety -lamps and shot-firing, xxiv. 
170-171. 

salt for laying coal-dust, xxxi. 150. 

scroll drum, xxi. 90. 

securite, xxxvi. 83-84. 

signals on engine-planes, xxiv. 167. 
Skelton Park and Lumpsey mines, 
xxxi. 106-114; plates xiii.-xx. 

smoke consumers, xvii. 74, 76. 

spontaneous combustion of coal, xxv. 
123-124 et seq. 

statical and dynamical pressure in 
lifting sets, xxi. 65-66, 100, 101. 

steam boilers, xviii. 108 et seq. ; xx. 
126. 

steel supports for main roads in 
Cleveland mines, xxxvii. 221-244 ; 
plate 1. 

Sub- Wealden boring, xxiii. 160, 161. 

Swan electric safety-lamp, xxx. 166- 
157 ; XXXV. 68-69. 

system of working ironstone at 
Lumpsey by hydraulic drills, xxxvi. 
67-71, 72; plates ix.-xi. 

systems of opening bridges, xxii. 72. 

tail-rope committee^s report, xviii. 62, 
74-75, 79 et seq. 

technical education, xvii. 103 ; xviii. 6. 

transmission of power by steam, xxxv. 
164, 165. 

Transylvanian gold-mining, xxxv. 93. 

Turner safety-cage, xx. 80. 

underground conveyance, Cleveland, 
xvi. 92, 93, 126, 127. 

, Pelt(m, xvi. 103-104. 

— surveying, xx. 109, 111. 

valuation of mines, xxiii. 131 et seq., 
140, 146-149, 150 et seq., 154, 167, 158. 

ventUatimi of mines, xxvi. 178-179. 

visit to Browney colliery, xxviii. 106. 

Cleveland, xxx. 269. 

irisits to works, xxiv. 255. 

vote of thanks to G. B. Forster, xxxiii. 
237. 

West Cumberland hematite-deposits, 
xxviii. 222-224. 

winding -engines, xxiv. 261. 
Steel, Henderson, xxxvii. abs. 66-66. 

— bars, strength, xviii. 13-14. 

— boiler plates, xxx. 72. 

— boilers, xxix. 94 ; plate viii. ; xxx. 
267-268. 

— ingots, production, xxxii. abs. 32. 

— manufacture, America, xxxii. abs. 34. 
, Italy, xxxviii. abs. 24. 
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OUMd mill, XV. 207-208, 213 ; xxxiv. 102, 
JOD. 

riiil guides, xxxi. aba. 28-29. 
rvpes, xxxi. abe, 18, 19. 
supports for main roa^ls in Cleveland 
mines, xxxvii. 221-244 ; plates l.-li. 

— testing, xxxiv. abs. 13. 
, Denain, xxvii. 262. 

— wire ropes, vii. 215. 

- -, experiments, viii. 17, 183. 

— works, Denain. France, xxvii. 257. 

, South Wales, xxiii. 246-247. 

Bf'EELE, C. R., letter, xi. 181. 
Steering gear, hydraulic, xxvi. 145-146. 
Stefani, Pbof. de, quoted, xxxvii. abs. 

37. 
Steinau, R. and C, quoted, xxxvi. abs. 

45. 
Steindel, C. von, quoted, xxxiv. abs. 3. 
8TEINMANN, Gen., quoted, xxxvii. 99. 
Steinson, Capt., Hpoiitaneous combustion 

of coal, XXV. 116 et seq., 184. 
Stella Coal Co. , quoted, iii. app. 4, 9. 
Stella colliery, horses, xxxii. 110. 
, plant, xxxvi. 207. 

— pit coal, ii. 113. 

Stellar seam, xix. 124, 134, 135. 
Stelznbs, a. W., quoted, xxxvi. abs. 

40 ; xxxviii. abs. 2. 
Stemmers and prickers, danger of sparks, 

xxxiu. 3-12, 61-62. 
Stemming, clay or coal-dust, experiments 

on shots, xxxiv. 227 et seq., 305 et seq. 
Stephenson, Clement, /eerftwc/ of colliery 

horses f xxxii. 162-163. 
Stephenson, George, centenary, xxx. 

133-134. 
— , quoted, viii. 36; ix. 57; x. 12, 18 ; xii 

73; xiv. 126 ; xv. 49, 50, 51, 213, 222 

223, 226, 244 ; xxx. 36, 40; xxxvi. 133 

134. 
— , safety-lamp, i. 303 et seq.; xxix. 153 

xxxviii. 37. 
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xvii. 2, 4, 18-19, 39 ; xxiii. 16 e< spq. 

— , , Strafford Main, xvii. 48, 49. 

— , , use of, X. 126, 142, 143. 
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graphy, viii. 33. 
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— , death of, viii. 8-9. 

— , election, i. 217. 

— , proposed College of Science, i. 222-225, 
226 et seq. 

— , quoted, viii. 35 ; ix. 2, 12, 63 ; x. 22 ; 
XV. 51, 216, 227, 245, 248, 262; xxi. 
127 ; xxxvii. 224. 

— , schooldays, viii. 40, 47, 49, 51, 52. 

Stovenson, — , pumping -engines, xx. 
174. 

Stevenson, Arch., Morton ejector con- 
denser, xxiii. 166. 
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dust, xxviii. 158-159, 165. 
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-, use of salt for laying dust in mines, 
xxxi. 145-147. 

Stewart, A., hand-gear for starting and 
reversing winding-engines, xxvi. 147- 
148 ; plate xxii. 

Stewart seam, xix. 127, 128. 

Stigmaria, xi. 172. 

Still, F. Murray, mining coal by com- 
pressed lime, xxxiii. 13-16, 17-18, 59. 

Stinkard coal-seam, section, xxxi. 195. 
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seq. 

Stirlino, — , quoted, xxviiL 130, 131. 

Stirling, Jas., quoted, xxxvii. abs. 38. 

Stobart, — , quoted, ix. 48. 
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xxxii. 163. 

Stobart & Co., H., quoted, iiL app. 7. 

Stobbs, Jno. , Burradon colliery explosion, 
viu. 164. 

Stockalper, E., quoted, xxxi. abs. 29. 

Stockton, ii. 115-116; x. 65; xv. 187. 

— and Darlington railway, viii. 51, 52, 
56, 57, 58 ; xv. 227 ; xxxvi. 133. 
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147 et seq.; plate xxxiv. 

— ironworks, v. 213. 
Stockworks, xxxv. 82, 88. 
Stodart, — , quoted, iii. app. 8. 
Stoesser, A., quoted, xxxiii. abs. 106. 
Stohlberg coal-seam, section, xxviii. 61. 
Stokers, rating, xiv. 66. 

Stokes, A. H., quoted, xxxviii. 69. 
Stokes, Prof., quoted, xxxi. 148. 
Stoking, Key ham experiments, xiv. 49-50. 
— , mechanical, xviii. 38-39, 41-49, 51-55, 
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plates xxvi. -xxvii. 
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13. 
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— , hardening, xxxiiL abs. 45. 
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— boring machine, xxxiii. abs. 6. 
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— dykes, xxviii. 5. 
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Stony coal-seam, ix. 204, 218, 220, 222, 

224 ; xxiv. 179 ; xxx. 125 ; xxxvii. 13, 
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— , Woodifield colliery, viii. 89 et aeq. 
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xxxvii. abs. 71. 
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Streichender pfeilerbau, xxviii. 39. 
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Strikes, iii. app. 11 ; xiii. 33-34 ; xv. 206, 
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265 ; XXXV. 216. 
— , Warora, xxxviii. 117. 
Strong, Geo., lightning, Kimbles^oorth 

colliery, xxx. 129. 
Strontianite, analysis, xxxiii. abs. 15. 

— mines, Drensteinfurt, xxxiii. abs. 15. 
Stroud, Prof. H., improved form of 

seismoscope, xxxvii. 112-113. 
— , lightning, Thorrdey colliery, xxxvi. 49. 
Structure of basalt, xxvi. 123. 
Cumberland coal-field, xxxii. 319- 

361; plates xxxii. -xxxvi. ; xxxiii. 121- 

148 ; plates v. -vii. 
iron-ore, xxxv. 116, 120, 123, 126, 

128, 130-131, 138, 134, 136, 140-142. 

ironstone, vii. 89, 93-94. 

native gold, xxxi. 159. 

veins, xxx. 27-28 ; figure, 28. 

Struvi^ ventilator, i. 259-260, 261 et 

seq.; iii. 327, 364 ; vi. 146 ; xi. 98 ; 

xix. 225-226 ; plate xiii. 

— — , Cwm Avon, xxx. 282-283 ; plates 

IVIU. -1X111. 

, fiddle Duffryn, xviii. 133. 

Strzelecki, Count, quoted, vi. 34. 
Stuart, Moses, quoted, xi., 166-166. 
Stuart- Menkeith, P.W., quoted, xxxii. 

abs. 4 ; xxxvi. abs. 38. 
Stublick coal-field, sections, xi. 114. 
seams, xxxvii. 15. 

— dyke, xviii. 168, 169, 170 ; xxxvii. 16. 
to Dolphington Hill, section, xi. 

120. 

— to Shield-on-the-wall, section, xviii. 
plate xliv. 

Studfold colliery, xxxiii. 122, 139; sec- 
tion, 148. 
Stuhlsatzenhaus borehole, xxviii. 19. 
Stur, D., quoted, xxxv. abs. 23 ; xxxvii. 

abs. 62. 
Styles mine, xix. 118-119. 
Styria, coal, mammalian remains, xxxvii. 

abs. 61. 

, coal-measures, iv. 55-56. 
— , Fohnsdorf coal-field, xxxviii. abs. 50. 
— , lignites, xxxiv. abs. 14. 
Styx dyke, xxviii. 21. 
Sub-Permian and submarine extension 

of coal-measures, xxxii. 354-356. 
Sub- Wealden boring, xxiii. 160-161; xxvi. 

26, 27 ; xxx. 84, 85, 95. 

exploration, xxiii. 185, 186. 

Submarine coal, Cape Breton, xxiv. 173- 

189 ; plate xxxiv. 
Submerged mines, no gas in, xxxviii. 64. 
Subscribing collieries, xi. 212 ; xii. 148. 
Subscription list, 1872 joint meeting, 

xxi. 157. 
Subscriptions, xxxviii. 43. 
— , arrears, xiii. 215-216 ; xiv. 1. 

— from collieries, iii. 225 ; iv, 3 ; ix, 212. 
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Subsidence of land, xiii. 182-183; xxxv. 

abs. ()2. 
Subsistence of tire-damp at high tension, 

i. 275-299. 
Substitutes for coal, xxxvi. 144-147. 
Success engine pit, xix. 123. 

— of Institute, iv. 265-266 ; xiii. 217. 
Succession of rocks, iii. 12- 1 3. 
Suction regulator, xxx. 50-52 ; plate xi. 
Sudbury waterworks, pumping-engine, 

xxiii. 7-8, 9, 12. 
Sudenburg borehole, xxvii. 37-38; xxx. 88. 
SuESS, Prof. Kdw., quoted, xxxv. abs. lU. 
Suez canal, viii. 79 ; xxxv. 229-232. 
SuGDEN, Thcms., quoted, xxix. 211. 
Sugg pressure gauges, xvii. 42. 
Suggestion of subjects for papers, xx. 

220. 
Sulphate of baryta in mine water, Walker 

colliery, xii. 206. 
Sulphide veins, origin of, xxxiii. abs. 10. 
Sulphur, XXV. 84. 
— , Caucasus, xxxiii. abs. 32. 
— , coke freed from, ix. 41-43, 46-47, 50- 

61. 
— , New South Wales coal, vi. 48. 
— , Truskawiec, xxxvii. abs. 61. 

— bands, Cleveland, xiii. 130 ; xxxv. 
116 ; sections, 145. 

— bank, U.S.A., xxxiii. abs. 37, 53. 

— deposits, Formosa, xxxiv. 69, 70, 78. 

— in coal, vi. 48 ; xxii. 9. 
coke, xiii. 125. 

coking coal, removal, viii. 121-122. 

— mines, Sicily, xxxviii. 50-53. 
Sulphuret of nickel in coal-beds, xii. 206. 
Sulphuretted hydrogen, effects, xii. 9 

et neq. 

in mines, xxxviii. 64-67. 

Sulphuric acid, iv. 275-276, 280. 

, in pit shafts, ix. 69. 

Sultana Valid^, iii. 62. 

Sulz - unterm - Wald petroleum district, 

xxxiv. abs. 67. 
Sulzbach-Altenwald collieries, xxvii. 

189 ; xxviii. 49-50. 
Sttlzeb expansion gear, xxvi. 110 tt 

seq. ; plates xiv.-xvi. 
Sulzer-Martin winding-engine, xxvii. 

271, 280-281 ; plate xxxviii. 
Sumatra, north-western, mining pros- 
pects, xxxvii. abs. 67. 
Summary of coal districts, ii. 169-170. 
tail-rope committee's report, xvii. 

app. i. 145-177. 
ventilation experiments, vii. 145- 

197. 

Summer school of practical mining, 

xxxi. abs. 13. 
Sun arc-lamp, xxxiv. 39. 
Sund tunnel, xxxv. 228, 229. 
Sunderland, ii. 119; xxxiii. 165, 167. 
— , earth-shakes, xxxiii. 167-169. 
— , sinking of land, xxxvii. 65. 

— and Seaham railway, xv. 249. 



Sunderland docks, swing bridge, xxii. 67. 

— south dock, XV. 245. 

' — outlet, drawbridge, xxii. 69-70. 
I — waterworks, xiii. 207-208; xxxiii. 171- 
I 173, 174-175, 176-177. 
Sundry coal district, ii. 262-265. 
Sunlight electric safety-lamp, xxxvii. 

113-116. 
Superficial deposits, xiii. 170-174; xxviii 

118; xxxi. 218-219. 
Superheated steam, xi. 41 et seq. 

— water, xxxiii. abs. 104. 
Superiority of North of ICn gland pitmen, 

V. 12-13. 
Supports, iron, in main roads of mines, 

xxxvii. 135-143 ; plates xxx-xxxii. 
--, steel, for main rosids in Cleveland 

mines, xxxvii. 221-244; plates l.-li. 
Surface affected by mine 'workings, xxxv. 

abs. 62-64. 

— condensers, xxiv. 109 et seq. 

— earthquakes, xxxv. abs. 62. 

— endless-chain roads, xvii. app. i. 66- 
70, 82-86, 89-92. 

— erections, xix. 162. 

— haulage, Mariemont, xxvii. 182. 

— surveying, xx. 85-86. 

— — , connexion with underground 
survey, xx. 97 et seq. 

— temperatures, xxxiii. 19-22. 
Surroca coal-measures, Spain, xxxvi. 33, 

34-36, 40 ; map and section, 40. 
Survey, Flaggy Creek pit-heading, 

xxxviii. 13. 
Surveying, xxviii. 40-41. 
— , underground, xx. 19-47 ; plate xxv.; 

tables i.- v., 73-79; plates xxxi.-xxxii. 
— , — , improvements, xx. 84-106, 106- 

112 ; plate xxxiv. 

— instruments, xxviii. 40-41 ; figures, 
65. 

— with loose needle, xxxi. 33-40. 
Surveys, mining, iv. 267, 270 ; x. 22. 
Suspended centring, xxxii. abs. 81. 

— dial, xxviii. 40-41. 
Sussex, New Brunswick, xxx. 57. 
Sutherland's Brook, Nova Scotia, xxvi. 

80, 82. 
SvEDM ARK, Euo. , quotcd xxxviii. abs. 46. 
SvEDONius, Dr. F., quoted, xxxv. abs. 

32. 
Swainby, section, v. 203, 204 ; vii. 86-87. 

— mines, sections, vii. 86, 87. 
Swallow holes, xxiii. 75, 76, 77 ; xxxii. 

61. 
Swally, depression in northern coal-field, 

iii. 6 ; viii. 26, 26, 28, 29. 
Swamp, Cinderhill colliery, x. 154, 158. 
Swan, J. W., electric safety-lamp, xxx. 

149-156, 157-158, 159 ; plate xxxviii. 
— , — — — , with portable secondary 

battery, xxxi. 117-118 ; plate xxi. ; 

xxxiv. 40, 41 ; xxxv. 240. 
— , improved electric safety-lamp, xxxvi. 

3-8, 9 et atq., 65 et aeq.; plate i. 
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Swan, J. W., lightnimj, Thomley colliery, 

xxxvi. 49. 
— , portable electric safety-lamp, xxxv. 

61-64, 66, 69-62 et seq.; plate vii. 
— , quoted, xxxv. 240. 
Swansea, xxiii. 241. 

— Valley, anthracites, xxxi. 189. 
Sweden, coal-fields, xxxv. abs. 32. 
— , kaolin, xxxiii. abs. 53. 

— , mineral statistics, xxxviii. abs. 46-47. 
S welly, depression, iii. 6; viii. 26, 26, 28, 

29. 
SwETE, Oswald, portable electric lamp, 

xxxviii. 17, 18, 19. 
Swift, Jos., Lundhill colliery explosion, 

V. 238. 
Swing bridges, xxii. 62-68; plates xv.- 

xvii. 

— door, Longridge, i. 235-236. 
Swinhoe burn, xxxiii. 69. 

— coal, xxxiii. 73 ; xxxvii. 13, 19. 
S-wiss Boiler Owners Association, 

xxix. 31-33. 
Switches, electric lamps, xxxiv. 54-65 ; 

plates ix.-x. 
— , single lever, xxxiii. abs. 40. 
Sword coal property, xxiv. 182. 
Sybil hill, section, xxxiii. 162. 



Sydney, coal, evaporative power, xxvii. 

220. 
— coal-field, Cape Breton, xxiv. 191-216 ; 

plates xxxv. -xxxvi. 

— coal-seam, section, analyses, and gas 
production, xxvii. 219. 

— colliery, xxiv. 184-185, 199-200; 
section, 216. 

— harbour, xix. 139, 150, 152-154. 

— main coal-seam, xxiv. 179, 183, 193, 
199. 

— sandstone, vi. 28-29. 
Syenitic rocks, Moira, x. 161, 162. 

I Syepoorite, xxxii. abs. 1. 
! Syllabus, mining schools, xxxi. abs. 12, 13. 
! Sylvanite, xxxv. 82. 
I Sylvester, — , quoted, viii. 67-58. 
i Synonyms of anthracite, xxxi. 176. 
, Synopsis of coal-seams, xii. 152 ; xxxvii. 
6, 7, 12, 13. 

Syringopora, drawing, ix. 189. 

Syroczynskt, L., quoted, xxxv. abs. 9. 
i Systems of working,iii. 62-65; iv.61 -62,90. 

quarrying, xxxiii. 217-218. 

SzABO, Dr. Jos., quoted, xxxv. abs. 58. 

Szekul coal-field, xxxiv. abs. 57. 

Szlatina mine, Hungary, combustible gas,- 
xxxviii. 61. 
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Table of air expansion, i. 84, 85. 

— pressure, i. 87. 

dimensions and power of engines, 

viii. 66. 

— — formations. East Somerset, ii. 

257. 

German coal production, xxvii. 27- 

29, 62-63. 

Lancashire coal-measures, xv. 14. 

mining accidents, xxvii. 60-61. 

Northumbrian carboniferous fossils, 

xii. 209-213. 
Prussian iron-ore production, xxvii. 

63. 
ventilation experiments, i. 109-113, 

117-122, 124-126, 127-129, 134-138, 

176, 176, 177, 200-201. 
Taff Vale railway traffic, xxiii. 240. 
Tail-rope, iii. 279; v. 77 et seq.; xiv. 

Ill ; XV. 81-97, 143-144 ; plates x.-xi. ; 

xxxvi. 220. 

, drag, with safety-cages, x. 86-87. 

and endless-chain committee, xiv. 

112, 113, 133 ; xvi. 1, 41, 50, 101. 
, reports, xvi. 104-106 ; 

xvii. app. i. 1-177 ; xyiii. 61-62, 71-84. 
commission, xxxviii. 38. 

— — committee, xxvii. 99. 

experiments, iii. 296 ; xv. 85. 

, tabular statement, xxviii. 237. 

system, compared with wire tram- 
way, XX. 11 e^ .<ieq. 

Tailings, xxxi. 166, 167. 



Tailings, assays, xxxi. 168-169. 
Tailles chassantes, level work, xxvii. 
174; plate xxii. 255, 269. 

— montantes, rise work, xxvii. 173 ; 
plate xxii. 

Takashima colliery, Japan, xxxiii. 182. 

Talargoch mine, xxv. 91. 

Talchir series, xxx. 7 ; section, 8 ; xxxii. 

150, 151, 153 ; xxxviii. 78, 79, 84. 
Talkin colliery, viii. 147-148. 
Tambo valley, Australia, minerals, 

xxxvii. abs. 38. 
Tamping of drill holes, xxxiv. abs. 29. 
Tamsui, town and river, xxxiv. 67, 68. 
Tanfield arch, xv. 203. 

— coal, xiii. 219, 220. 

— Moor colliery, xv. 210. 

— , lightning, xxx. 31-44 ; plates 

viii.-x. 
Tangier, Nova Scotia, xxxi. 152, 158, 

159, 160, 161, 168. 
Tanhill, coal, xxxiii. 136. 
Tap, used with tubbing, xi. 13. 
Tar, as a timber preservative, xii. 37-38. 
— , still-stones boiled in, xi. 25. 
— , tubbing steeped in, xii. 27. 
Tasmania, coal, vi. 37 ; xxxvii. abs. 78. 

, geology, xxxiv. abs. 32. 
Tate, Geo., quoted, xii. 32, 208 ; xiii. 

175-178; xxiv. 79, 141; xxv. 227, 

231 ; xxvi. 49, 50, 52 ; xxvii. 300, 301 ; 

xxx. 125 ; xxxiii. 70, 73, 78, 80; xxxvii. 

10. 
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John, liijhfuitKjf KimblcHWorth 

<K%Ii*ry, XXX. 130. 
— • quoted, xxiii. 44. 
Tats, Simon, litjhtniiuj, KiniUairorth 

Ak'Vffy, XXX. 129-131. 
T^uenxien coal-seam, section, xxviii. 6?. 
TAuern Alps, gold district, xxxi. abs. 38. 
T^upiri coal-mine, xxxv. 181. 
TVvwtiK^k, Bastier cliain-pump, xv. 138. 
1Vx«< on coal, xii. 165. 
TViy, new bridge, xxxv. 229, 231. 
TayLi>R, . quoted, X. 12. 
TAVI.OR, Prof. — , quoted, xi. 47. 
TayU»R, Kliza, quoted, ix. 245. 
TaVU)R, 11u(JH, analyses of rocks, ooal 

formation, iii. 11-25. 
. , tiiHtnhufion of /Kiptrs, vii. 29. 

. lotter, iv. 109. 
Lindhy and II at ton collect ion^ iii. 373- 

374. 

. Mining Cotlffjc, vu. 183. 
, minimi inJfp*;ctors' reports, iii. 372. 
.uuoted, ii. 105, 171, 220; iii. 6; ix. 
•i»H'239; xiL 200; xv. 228, 230, 231, 
*J4fl ; xix. 180 ; xxxvii. 9. 
vrntilation of cotd -mines, vii. 36, 39. 
- undtnjround hoihrs, xiii. 4, 5. 
, V I c«- president, election, xii. 42. 
I uHtrktnq of coal-mines, vii. 36, 39. 
'rAVMilt, John, Hroadhent safety-cnge, 

xvl. 31. 

, i'^doir mfety atfje, xvi. 26, 28, 29. 

, 4M»iil -mining, xii. 149-218. 

, «iuot«;d, iii- 365 ; xii. 87, 208 ; xv. 

•iA7, *2ttO ; xxxvii. 4, 125. 

, Minkiruj throHtjh mnd, Ryhope, v. 

TaVM'H, K. C, quoted, ii. 105, 171, 220; 

Ijj, fi ; xiiL 25, 100, 103, 164, 202. 
'I'aVM'H, Th<jS- J., ii. 13, 14 et seq., 54 

^/ ^q,, 233-234; iii. 5-10, 54, 55; v. 

*J/^ ; vl 2, 4, 6-7 ; ix. 90. 

, f/ftf/ufi/ tlection of officers, v. 161. 
JJurx-auion colliery explosion, viii. 137, 

, tm/nit*^ of variation of density of air 
ti)r'MUX\ng in coal - mines, vii. 129-131. 

(^Uttland ironMone, vi. 7, 8, 9. 

f////d/in*^d drainage, v. 162f/ ^tq. 

^///o^a/ttption of fnel by fu maris ond 
f;tftfi/l^iJtitoj machines, vii. 75. 

/ ot>> rariion of n/n'aMt shajt'i, iv. 15-19. 

f/f,*f*y*inK:t ofctxd undertjronnd, iv. *i5. 

///y/;//Yj;/»/ of jHiptrs, V. 2, 

//y/y *,f mtttinij, iv. 139. 

//> *.-^f>y of (he earthy iii. 58. 

>5**.^jLi*i!re of coal-mines, v. 135. 

//^/'A/i/j/t of nortkirn cofj/-f\hi, iii. 5 

^^*jjii *jiud R(fh^<ta ccfd-ftkU, iii. 54, 

^/y'j'^yjH: of p^djfirations, iv. 36. 
it/ v^^rik^fnts with steam jets, East 
iiv* »VJ colliery, i. 203-205, 213, 215- 



Tayix)r, Thos. J., gift of hooks, L 271. 

— , lighting power of lamps, 1. 332-333. 

— , Lmdley and Hutton collection^ v. 161- 
162. 

— , Lundhill accident and mine ventHa- 
iion, vi. 217. 

— , memoir, ix. 237-245. 

— , Mining College, iii. 57; vi. 202; viL 30. 

— , notes on the J. J. Atkinson theory of 
ventilation, iii. 55, 347-369. 

— , photography, v. 164. 

— , pUlar working, ix. 29. 

— , proofs of the subsistence of fire-damp 
of coal-mines in a high state of tension 
in sitn, i. 63, 275-299 ; ii. 11. 

— , quoted, i. 57 ; iL 180 ; iv. 4, 23, 31, 
32, 113, 132, 148, 205 et seq, ; v. 154; 
vii. 134 et seq. ; viii. 197-198 ; ix. 52, 
90, 252 ; x. 16, 22, 49 ; xi. 61, 63, 106, 
107, 110, 111, 114; xu. 32, 149, 176; 
xiii. 113, 122, 127; xv. 79, 179, 186, 
187, 214, 225, 228, 240-241, 243-244, 
246, 253, 254, 278; xvii. 81; xviiL 
133; xix. 42, 46, 178; xxii. 114-115, 
118 ; xxxvii. 9. 

— , safety -lamps, i. 316-318. 

— , sinkini through sand, v. 152 et seq. 

— , sejKtra^e copies of papers, v. 4. 

— , system of draining coal-mines, v. 135- 
141. 

— , statistics, iv. 140. 

- , Tyae low main seam, viii. 97-100, 105- 
106. 

-, ventilation experiments, vii. 74 et seq. ; 
105 et seq. 

— , — of mines, iv. 5, 8 e/ seq., 32. 

— , white coal, iv. 113. 

— , working thick and thin seams, v. 6 
et seq. 

Taylor, W. N., air-compressing ma- 
chinery, Ryhope, xxi. 73-82 ; plates 
xiv.-xxii. ; xxii. 20, 30, 72-79. 

— , quoted, xx. 73, 74 ; xxxviiL 38. 

Taylor group, xxxi. 161 ; section, 173. 

Taylors, quoted, iii app. 2. 

Tchorok basin copper -deposits, xxxv. 
abs. 9. 

Tchulkowo, xxiv. 5. 

Teale safety-lamp, xviL 1 ; xxix. 143. 

Team colliery, xiiL 74 ; section, 75. 

— , pilliur workings, i. 245. 

, ventilation experiments, i. 196- 

202. 
Teasdale, W. K., quoted, xxxvi. 47-48. 
Technical education, xviL 65, 95-104, 

113; x>-iii. 30-32; xix. 53-54; xxiii 

60 ; xxxi. 136 ; xxxvi. 154-155, 165. 
committee, formation, xix. 40, 188- 

189. 

, labours, xviiL 149-150. 

— , report, xviiL pages ix.-xL 3, 7; 

xix. pages ix.-xiii. 
Teckel coke-oven, xxii. 20. 
Tecklenburg, — , quoted, xxxiL abs. 67, 

76 ; XX xiiL abs. 7, 90. 
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Tees ironworks, v. 213. 

— river, xii. 161. 

to Fife, geological map, facing xi. 

128. 
Firth of Forth, geological map, 

facing xii. 149. 

— side, ironworks, v. 214. 

, Pentland Hills, section, xi. 120. 

— Wallsend coal-district, ii. 155. 
Teeth of wheels, xxi. 271-284; plates 

xlii.-xlv. 
Tegemsee petroleum, xxxii. abs. 58. 
Tehuantepec, Isthmus, xxxv. abs. 32. 
Telegraph cable, spontaneous combustion, 
XXV. 186-187. 

— wires, coating for, xxxiii. abs. 45. 
Telephonic ventilation tell-tale, xxvii. 

67-68, 121-124 ; xxviii. 67. 
Telescopic level, merits, xxvii. 4. 
Tellieb, L. , quoted, xxxvi. abs. 34. 
— , stone drift supporting system, xxxvi. 

abs. 34. 
Tell-tale, telephonic ventilation, xxvii. 

67, 121-124 ; xxviii. 67-68. 
Tellus boring, Uerdingen, xxix. 69. 
Telwasa coal, xxxviii. 81. 
Temperature, air in mines, iv. 8 et seq. , 

142, 147 et seq.y 203 et seq.; vii. 66- 

67, 68 et seq,, 110, 115 et seq., 130 et 

seq.y 135 et seq., 186 et .seq. 
— , , reduced by compressed-air, 

xxi. 79-80. 
— , Arlberg tunnel, xxxiv. abs. 35 ; 

XXX vii, abs. 61. 
— , blast, xiu. 134-135. 
— , changes in air- ways of mines, iii. 87 

et seq. , 352. 
— , coal-mines, xix. 45. 
— , gases, xiii. 141-143. 
— , — in steamer funnels, xxvii. 10-11. 
— , — issuing from coke-ovens, xxix. 82. 
— , interior of mountains, xxxi. abs. 44. 
— , St. Gothard tunnel, xxxiii. 19-34. 
— , underground, xviii. 28 ; xxxi. 59-73, 

204-205; xxxiii. abs. 11. 

— curves, iv. 146. 

— formulsB, iv. 151 et seq. 

— observations, Schladebach boring, 
xxxviii. abs. 1. 

— variations, in mines, xii. 52 et seq. 
Temperatures, after explosion, Limdhill 

colliery, v. 249, 252, 253 et seq. 

— in Channel tunnel, xxxii. 14. 
Ten, a coal-measure, xix. 184-185. 

— band seam, Shotley Bridge, xiii. 112. 

— quarter band coal-seam, xxxiii. 121- 
125, 128, 129, 133, 141, 144, 146. 

coal-seam, xiii. 87, 88. 

, sections, xxxii. 328, 3.30, 332- 

335, 342, 348. 

— yard coal-seam, Staffordshire, method 
of working, x. 183-197. 

, — , spontaneous combustion, 

XXV. 119. 
limestone, xxxvii. 13, 18. 



Ten years' mineral statistics, United 

Kingdom, xxi. 161-198. 
Tenbrink boiler firing system, xxxiii. 

abs. 7. 
Tennant, M. E., quoted, iv. 290. 
Tennessee, coal and iron, xxxv. abs. 8. 
— , hematites, xxxiii. abs. 23. 
Tensions of aqueous vapour, table, iii. 

180-184. 
Ter river, xxxvi. 33, 38, 39. 
Terebratula punctata, xxxv. 119. . 
Terglon, mount, iv. 94. 
Termieb, — , quoted, xxxiii. abs. 109. 
Term of presidential office, xvi. 129-130. 
Tertiary coals, Corinthia, xxxvii. abs. 61. 
Tesselated ironstone rock, xxxiv. abs. 15. 
Testing boilers, xx. 59. 

— iron and steel, xxxiv. abs. 13. 

— safety-lamps, xxxv. 3-44 ; plates i. -vi. 

— steam coal, xv. 261. 
Tests, safety-lamps, xxix. 115-117. 
— , girders and timber balks, xxxvii. 

222-223, 228-243. 

Tete, Zambesi, coal, xxxiii. abs. 109. 

Texas, coal, xxxi. abs. 39. 

— , copper, xxxiii. abs. 51. 

Textile ropes, xxxi. abs. 17, 18, 19. 

TualiSn magnetometer, xxxiv. abs. 35. 

Thames gold-fields. New Zealand, plati- 
num, xxxiii. abs. 51. 

— tunnel, xxxv. 229. 
Tharsis pyrites mines, xxxvii. 27, 32. 
Theft by miners, xxxi. 164, 171. 
Theodolites, Saarbriicken collieries, xxvii. 

189-190. 
— , use of, XX. 23, 24, 46, 86 et seq., 

103 et seq. 
TheoriesI of deposition, iron-ore, xxxv. 

149-157. 

, hematite, xxx. 27-30, 113-118. 

faults, XX. 150-15). 

intrusion, xxvii. 74-75, 79-80, 84- 

85, 302-303. 

pumping, xxi. 123 e^ seq, 

ventilation of mines, iii. 73-222. 

Thermometer, balance, xxxiv. 142. 

— readings, Seaham colliery, xxxii. 228- 
229. 

Theux to Richelle, Holland, section, 

xxvi. plate iv. 
Thew, Luke, lightning, Kimhlesworth 

coUiery, xxx. 130. 
Thibaut, L., quoted, xxxii. abs. 15 ; 

xxxvi. abs. 46. 
Thick 8nd thin seams, comparative cost, 

iv. 198-199. 
, working of, v. 5-8. 

— coal-seam, x. 168, 171, 173, 174. 

, method of working, x. 183-197. 

Thickness of Bernician strata, xxx. 126- 

127. 

boiler plates, xx. 121-122. 

carboniferous strata, xxx. 56. 

Catalonian coal-measures, xxxvi. 

35-36. 
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Thickness of coal-Hcams, ii. 252-253 ; 

xvii. 78 ; xxii. 140-144 ; xxiii. 172-176 ; 

xxiv. 5,8-12 ; xxv. 13-17 ; tables, xxiii. 

210, 254-256 ; xxxii. :U8-350. 

, Formosa, table, xxxiv. 72. 

— — ironstone bands, xxv. 62-69 ; 

xxxii. 45, 46. 

limestone, Murton, v. 44. 

salt beds, xiii. 18, 95. 

sand, Murton, v. 54. 

seams, ii. 272-279 ; iii. 63-68 ; iv. 

296; V. 28 ; vi. 18-19 ; viii. 24-27 ; x. 

99-102; xix. 76, 79, 80, 117-119, 123- 

129, 136-138, 141, 144, 147, 149, 150, 

166167, 163. 
strata, vii. 89, 90; xv. 13, 14; 

xxiv. 74-77, 134-140; xxvi. 48-50; 

xxxii. 347-348; xxxiv. 128, 129, 132, 

135. 
._- — veins, xxxi. 157, 158, 160. 
Thiole coal-seam, Saarbrnck, section, 

xxviii. 61. 
Thielemann coal-seams, section, xxviii. 

61. 

Thiers shaft, Anzin, xxvii. 174,268-270. 
TIjIII, <»utbuiMtH of ^iM from, xxxi. 10-12. 
of SilkNtoiie coal-Heani, dislocations, 
Jcxv. 23 27, KM KMh plates ii. -v. 
TlllU), K., <|Uoted, XXX viii. abs. 10. 
Thin (lottl mianiM, working of, iv. 193- 

*iOI. 
Third liiiumtoiHs xxviii. 113, 114, 125, 

I2H, 130, 131; Mrctions, 155; xxxiv. 

120, 120 i nn-XUiUH, 136. 
ThiuH'N, I>. LK<»i'<'i'f>, classifier, xxxii. 

abit. 51. 
Thirlby, v. 206. 
Thiit««««nth iitmiMvy, cf>al-mmmg, xv. 177- 

I7H. 
Thirl V l'»''^' <;oal Meam, section, xxxii. 

X\i.i 4xxii\. 122, 123, 133, 134, 138; 

««iivi). 12. 
T,»Mtw^,M., li^'MT., hf/htningj Kimhles. 

ihtfHk ihllit I'llt XXX. 130. 

Th/d*ty, w^/;tlon, xxviii. 65. 

Tm''**a*«, ♦ 'inot^jd, xii. 36; xv. 79; xvi. 

Tm//*»4«», f'MH.., <|Uoteil, XXXV. abs. 43. 
T«//*fAi»,' W., *\\\i*UM\, xxvii. 8. 
'{^ih^A^A, W, '/., quoted, xxxvii. 245. 
TM/'Vf A*» t>tl/ UHt^ process, xxxii. abs. 

'\%ifWhMnWy ironstone, xxviii. 5. 

)ffffmUftt*'' band, sections, xi. 105, 111. 
'f'ffoi4f'<Ofi, ifU't quoted, xxxvii. 9. 
T«//M^'-''^f ''^'■'•» coke-oven, ix. 40-41. 
nuoUA, vnj. 56-57, 117; xii. 175; 
\t\i. M'A H3; XV. 223,226; xix. 180, 

^ttthvft'^fU 'f^'ff^* /hfrradoii col fieri/ r.r - 
/////'-////^ '/»''- 1^*4, 170. 
//f/fMM rollifry exj^ofdoUy v. 238. 
^tiUfMP^f^t J^/**.., quoted, xix. app. i. 5. 
^tWf^*'^'^ ' f<//l'/r., hIj'A hoilerSy xxx. 267, 



Thompson, T., stair-grate fnmaces, xix. 

68, 69. 
Thompson calorimeter, xxxviL abs. 86- 

87. 
Thomi'SON centrifugal pulverizer, xxxiiL 

235, 236. 
Thomson, David, quoted, xxL 99. 
Thomson, Sib Wm., quoted, xxvilL 71. 
Thomson-Houston, spherical armature, 

xxxiv. 11 ; plate ii. 
Thonard, Leon, quoted, xxxlL abs. 37 ; 

xxxiii. abs. 26, 27 ; xxxv. abs. 50. 
Thonard-Mueseleb safety-lamp, xxix. 

122-123 ; plate xiv. 
Thorbubn, — , quoted, iv. 99. 
Thobman, J., quoted, xix. app. i. 10, 15. 
Thomclifle colliery, coking experiments, 

xxii. 99-101, 104, 106. 
Thorneybum coal-seam, section, xL 112. 
Thornhill colliery, pumping-engine, xv. 

28-29, 40-41. 
Thomley and Ludworth collierie8,xv.263. 
Thornley Coal Company, quoted, iil 

app. 3. 
Thomley colliery, xiii. 102; sections, 107, 

208 

, tubbing, xi. 17. 

Thorpe, R. S., Pennsylvaiiian coal- 
measures, xxvi. 47-48. 
— , spontaneous combustion of coaly xxv. 

I2betseq.y 184. 
Thostes iron ore, analysis, xxxv. 76. 
Thrapston, xxxv. 135. 
— , iron-ores, analyses, 138. 
Three A mine, Lake Superior, xxiv. 244- 

245. 
Three-decked cages, time occupied in 

changing tubs, xxiii. 31-32 et seq, 

— feet coal-seam, sections, xi. 76, 78 ; 
xxxiii. 121, 148 ; xxxiv. 132, 134. 

— foot coal-seam, Cape Breton, xxiv. 
176, 177. 

Three-quarter coal-seam, ii. 144, 217; 

iv. 272-273; ix. 205, 217, 219, 223, 

225 ; plan, xi. 74 ; sections, xi. 75 ; 

xiii. 208 ; xxx. 125 ; xxxvii. 6, 7, 13, 

15, 20, 126 ; xxxviii. 61. 
, Ebbw Vale, ix. 43. 

— quarters rake ironstone, x. 119. 

- yards limestone, xiii. 186 ; xiv. 134; 

xxvii. 77 ; xxxiv. 130 ; section, xxxiv. 

13G ; xxxvii. 12. 
Thrislington colliery, Guibal ventilator, 

xix. 3 ; plate xiii. 
Throckley, ii. 159-160. 
— , telegraph wires, xxx. 44. 

— colliery, plant, xxxvi. 207. 
Throw of veins, xviii. 166-167. 
Thrust, crushing effect of resistance to, 

ix. 178 et seq. 
Thrusts in coal-mines, vii. 33-34. 
Thunder bay mine. Lake Superior, xxiv. 

243. 
Thury, L. E. F. Hericabt de, quoted, 

xxxviii. 65. 
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Thubston, Robt. H., quoted, xxxviii. 

abs. 36. 
Ticket system, xxvii. 54. 
TiETZB, Db. Emil, quoted, xxxi, abs. 39. 
Tightening ropes, apparatus for, xvii. 

app. i. 106-107, 126-127. 
Till bed, xxiv. 134, 136. 
Tilley coal-seam, xxxvii. 7, 126. 
Timber, ui. 66 ; iv. 63, 64. 
— , iongwall working, xxi. 5, 6-7, 104, 
— , preservatives, xii. 37-38. 
— , Warora, xxxviii. 130-133. 
— , winch used for drawing, viii. 95. 

— low vein coal-seam, section, xxxi. 195. 

— supply, xxiv. 248-249. 

— vein coal-seam, section, xxxi, 195. 

— versus steel in mines, xxxvii. 221 e^ seq. 
Timbering, xxxi. 53. 
Time-marking instrument. Hall, i. 251 

et seq. 
Time of meetings, vi. 1 ; xi. 225. 
Times, quoted, iv. 88. 
Timor, geology, xxxvii. abs. 67. 
Tin, Australia, xxxvii. abs. 35-36, 3S. 
— , Brittany, xxxiv. abs. 45. 
— , Dakota, xxxiv. abs. 43. 
— , Malay Archipelago, xxxv. abs. 47. 

— can safety-lamp, xxxi. 127. 

— mining, Ferak, xxxvi. abs. 3-6. 

— ore, annual production, xxi. 170, 180, 
190. 

— plate manufacture. South Wales, 
xxiii. 248. 

— production, Malacca, xxxvi. abs. 6. 
Tinnevelly, Madras, minerals, xxxiv. 

abs. 15. 
Tipton, safety-hook experiments, xxix. 

216. 
Titaniferous iron-ore, xxvi. 72, 73. 

, analysis, xxvi. 72. 

Title of Institute, change in, xv. 79; xix. 

99-100, 101. 
TiTTBL, — , quoted, xxxviii. 63. 
Tkiboulli coal-field, Caucasus, xxxvii. 

89-100 ; plates xxii-xxvii. 
Tobique river, xxx. 54, 57. 
Todholes quarry, xxviii. 135. 
Tokaham, town and river, Formosa, 

xxxiv. 68. 
Tokens, keeping safely in tubs, vi. 63-64. 
Tom, hard bituminous shale, xxxii. 322. 
ToMLiNSON, — , quoted, xiv. 47. 
Tomsk coal-field, xxiv. 150. 
Tone, J. F., appointment of secretary , ix. 

253. 
— , dOfSsification of carboniferous straia, 

xiv. 71. 
— , Ouibal ventilator, Frameries, xvi. 

6-7. 

— , Newcastle water supply, xxiv. 54. 
— , paradoxes in ventilation, xiii. 51, 52. 
Tone coal, xxxvii. 12. 
Tonquin, eastern, geology, xxxvi. abs. 36. 
TooPES covering for steam-pipes, xxxi. 
77-78 et seq, ; xxxii. 36 et seq. 



Top block, Cleveland, xxxv. 115, 116, 
117 ; sections, 145. 

— hard coal-seam, Derby and Notting- 
ham coal-field, x. 118, 149 et seq., 175 ; 
xxi. 3 et seq. ; plate iii. 

— limestone, xxii. 116, 118 ; xxxiv. 126, 
128 ; sections, 128, 136. 

— seam, Cleveland, v. 186, 196-198, 
200, 201, 204-205 ; vii. 85, 87, 88, 94, 
95, 99 ; xix. 194, 195, 199. 

— vein, Bristol coal-field, xxvii. 92. 
ToPLEY, W., quoted, xxiii. 42; xxiv. 

140, 141 ; XXV. 63, 77 ; xxvii. 73, 75, 

77, 81, 82, 299, 300. 
— , Sub-Wealden exploration, xxiii. 185- 

188. 
Topography of coal-field, xxx. 4-5. 
Topping, Walter, quoted, xxix. 148. 
Torre de los Moros, xxxvi. 39. 
Torrents, xxvii. 144-145. 
Tosh, G., qubted, xxiv. 26. 
Tossing and packing machine, xxx. 148 ; 

plate xxxvi. 
Tosson spring, xxiv. 54. 
Tourangin, soft iron process, xxxvi. abs, 

49. 
Tourtia, xxvii. 144. 
Toussieu boring, Isere, xxxiv. abs. 24, 
Tovey, drawbridge, xxii. 70. 
Tow Law, ii. 106. 

, coal-seams, xxxvii. 6. 

, ironworks, v. 169. 

, lightning near, xxxvi. 47-49, 86. 

Toward and Son, hlow-off pipes for 

boilers, xi. 54. 
Towarkowo, xxiv. 5. 
Towcester, xxxv. 136 ; xxxviii. 166. 
— , iron-ores, analyses, xxxv. 138. 
Towcet, xxxiii. 123. 
Tower bridge, xxxv. 231. 
Tower Taye coal-seam, xxxvii. 12. 
Towers, — , quoted, xv. 280. 
Town End pit, Greysouthen, xxxiv. 108. 
Towneley coal-seam, ii. 143, 275 ; xxxvii, 

7, 126. 
— colliery, Burnley, endless-chain, xvii. 

app. i., plates xxix. -xxxiii. 
, direct-acting engine, xv. 140-143, 

157-161 ; plates xxii. -xxiv. 

, economic use of blower, i. 328-329. 

, endless-chain, xv, 94. 

, faults, xxxviii. 52-53, 56. 

, gas blower, ii. 14 e^ seq. 

, horses, xxxii. 110. 

, water feeders and gas, xii. 24, 75- 

76. 
ToYN, — , danger of sparks from prickers 

and stemmers, xxxiii. 8-9. 
Tracey coal-seam, xix. 147 ; xxiv. 175, 

176, 198. 
Trachytes, Sardinia, xxxiv. 145-148, 152- 

153 ; sections, 158. 
Traction, resistance of tubs, xxxii. abs. 

15. 
— , — on roads, xxxii abs. 83. 

12 
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r. xxxL 177> 
TaottL&T. Cait- — , quoted, xxx. 137. 
Trv&m. AS Harr reservoir, xxxiv. 259. 
TTf^ao. Kiai-Chaiidron system, xxx. 46. 
TxBCA. — . qvoted, xxxiii. abs. 67. 
Tjlztl — . qvoted, xxxii. abs. 10. 
TmSTTL CurXMASDKR, quoted, xxxiiL abs. 

TarriLTjLy. Sm Walter C, quoted, 
xxiT. 140, 141, 145 ; xxv. 48, 51, 53; 
n^- 121, 128. 

Trul rkiifsi plan, rack and pinion, xii 

TinaJa- ^ao^veaaed-air locomotives, xiiiL 
£4l 11-1± 

sections, xxxiii. 235. 
district, xxxiii, 213-217. 
xxviiL 12-15, 65. 
70. 

(?), figured, vi. 33 ; plate 
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TraAsmivuvn -.f p«)nr*r. Trrrfl afaa. S3s 

105: x^rx-r.. ,-lH: TrrriiL 37-39L 

— , wn^»8w»>i Mr, T. 114-116: 

XXX.... 4iv». 47. 

— - - . w«f; r r r ^ . *«%a.. li 

*uwrr-i« /.T.i. *hR. 13; TTTiaL 

; ttivtu-t^. tu?*iViR rfi^noBA, xxxtL 
. tfVMMtfjL. v.. lljjl-llll*:: ixxT. 150- 

xxzYJJi. JTJ-J7X»; j.iiUrti» jjl-x- 
jg</ld-fi*icU5, xzxvi..L »/j«, 2L 
Tnuwjylv4wuia, Kjxj^^Wj;^*^, xxiv. 81. 

, gf/id'Jimuijujf, z'xxr/^it'^s ; plate ix., 

aU, .!^; xxxvjjjL »iA, 10, II. 
-- , goW-productKAA, zxzT, %6, H7, 88. 
Trap dyk**, xL ^^S : xxx. 13, 14 : 

sectir^AK, 25. 
TKAMcyfinrcK, Paix, qtuAed, xxxiL aV»s. 

31 ; xxxiiL aU. 83, 84, 86. 
Traogott coal-aeam, Jte'jtions, xxviiL 59, 

«5. 
Tral'tmann, — , quoted, xxxiiL abs. 71. 
TraverH, imctionM, v. 35. 
Traver»e tables, uije of, xx. 30-31. 
Treamble mines, XX viL 133, 137 ; section, 

137. 
Treatment of gold-ores, xxx v. 90-93. 
ores, xxx. 135-148 ; plates xxx.- 

xxxviL 



r, plane and spherical, xx. 

±» it fnq. 
Tctaaion oolbeiy, xv. 239. 

. Goibal ventilator, xviii. 137. 

— Grange ecdliery, explosion, xxxiiL abs. 

38l 

, horses, xxxiL 108. 

T^tKfelad, West Indies, coal and bitumen 

AeyiMita, xxxiL abs. 55 ; xxxiii. abs. 

'Tri^Bait coal-seam, section, xxxL 195. 

TVochits Umestone, xxviiL 13, 14, 65. 

IVoichcelboni salt borings, xxvii. 39. 

TrooMmeta' observations, xxxvL 43. 
\ Tnwper's HiU, section, xxviL 97. 

Tvmx, Joshua, Bastier chain pump, 
XT. 154-155. 
J Troo^K. geological, xix. 197, 198-199; 
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Trow rocks, xiiL 169, 171. 
Trabia ironworks, xxxiii. abs. 48. 
Tmskawiec, sulphur, xxxviL abs, 61. 
TscHKEXTSCHSw, T., quoted, xxxviil 

aba. 2. 
TubUng, X. 199, 200 ; xxviL 150, 155; 

xxxL 138. 
— , action ol furnace gases on, xL 19 et seq. 
— . cement for, ix. 68-71, 73-74, 142-149. 
— . close-topped, xL 9-17 ; xiL 19-25, 43, 

46-47. 
—, effect on water feeders, V. 150 e^^. 
— , Kind-Chaudron system, xx. 192-194 

€/ «eq. ; plate IvL ; xxL 9 et seq. 
— , Lumpsey shafts, xxxL 111-112; 

plate xviL 
- , Ryhope, v, 148, 149. 
— , stone, xxxvL abs. 29. 
— , strength of, ix. 175-184. 
Tubing boreholes, x. 199 205, 247-249; 

section, facing 199. 

, spirally- welded, xxxviL abs. 63-64. 
Tubs, adoption, ii. 22 ; vii. 5 ; viiL 4. 

- , Bridge pit, Wigan, xviL app. L 120. 

— Brynddw, xvii. app. L 142. 
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Tubs, Cinderhill, xvii. app. i. 114. 

— , Clifton Hall, xvii. app. i. 89, 90. 

— , coal-mines, iii. 249 et seq. ; vi. 2, 3. 

— , Eston mines, xvii. app. i. 112. 

— , feeding coke-ovens, viii. 120-121, 

131. 
— , friction, xvii. app. i. 87, 129-131. 
— , Gannow, xvii. app. i. 73. 
— , Hapton Valley, xvii. app. i. 68-59, 

67. 
— , Harraton, xvii. app. i. 34. 
— , introduced, Northumberland, x. 53. 
— , lubrication, xxv. 215-223 ; plates 

Ix. -Ixix. ; xxvii. 8-9 ; plate iii. ; xxxi. 

abs. 37. 
— , Marley Hill, xv. 84 ; plate xi. 
— , Meadow pit, Wigan, xvii. app. i. 136. 
— , Murton, xvii. app. i. 43. 
— , Newsham, xvii. app. i. 109. 
— , resistance to traction, xxxii. abs. 15. 
— , Rowley, xvii. app. i. 78, 84. 
— , safety-catch for, xxxvi. abs. 45. 
— , Seaham, xvii. app. i. 14. 
— , Seaton Delaval, xvii. app. i. 25. 
— , Shireoaks, xvii. app. i. 97. 
Tubular boilers, xx. 49 et seq., plates 

xxvii., xxviii. 

, explosions, xxix. 36, 38, 96 et seq. 

Tudhoe colliery explosion, xxxiii. abs. 

38. 

— crown iron, strength, experiments, 
xxxii. 180. 

— iron, strength tests, xxxiii. 63-64. 
Tudor group, xxxi. 161 ; section, 173. 
Tuedian grits, xxiii. 44. 

— series, xxv. 232-233 ; sections, 238 ; 
xxvi. 49, 52; xxx. 121, 123, 124, 126; 
sections, 127 ; xxxvii. 3. 

TueflFer coal-field, xxxiv. abs. 14. 
Tuft or water sill, xxiv. 134, 136. 
Tttlk, Jno. a., quoted, xxxiv. 93. 
Tumbler beds, xxiv. 134, 135, 136, 137. 
Tumblers rocks, xxxiii. 69, 74, 77 ; sec- 
tion, 79. 
Tungstate of soda, annual production, 

xxi. 187, 197. 
Tunis, mineral phosphates, xxxv. abs. 

43. 
Tunnel, Orbo underground canal, xxxvi. 

119. 
Tunnelling, xxiv. 50, 55, 89, 92, 93; 

xxxv. 227-230. 
Tunnels and underground temperature, 

xxxiii. abs. 108. 
TuNNEB, VON P., quoted, xxxiii. abs. 55, 

76, 95. 
Tupman's tables, quoted, x. 123. 
Turkey, coal districts, iii. 61-73. 
— , report on coal specimens, iii. 69. 
TuHNBULL danger indicator for boilers, 

V. 8 ; xi. 30, 49. 
Turner, John, quoted, xi. 32, 33. 
Turner, W. B., Grey and Brydon 

safety-cage, xx. 80, 81 ; plate xxxiii. 
Tumer-out, Moira, xxxii. 184. 



Turns for loading, xxiii. 236. 
Turpentine smoke, air- velocity determin- 
ations, X. 212. 
Turquoise-mines, Persia, xxxiv. abs. 19. 
Tursdale colliery, Biram ventilator, xix. 

227. 

, boiler explosion, xi. 92, 162-163; 

plan facing 163. 

, lime cartridges, xxxiii. 17. 

, pumping, xvii. 23-24. 

, Kam^ay wedge, xxxviii. 37. 

, utilization of gases from coke- 
ovens, xxii. 155-156. 

, ventilating fan, xi. 89 ; xii. 27, 

28. 

, , open-running, xiv. 75-76. 

Tuscany, cinnabar, xxxiv. abs. 52. 

— , quicksilver, xxxviii. abs. 14-15. 

Twatutia, Formosa, xxxiv. 68. 

Tweddel, G. M. , quoted, xxxiv. 84, 93. 

TwBDDELL, R. H., hydraulic rivetting- 
machine, xviii. 12 et seq. ; plates ii.-iiL 

— , mecIianiccU stoking f xviii. 44, 48, 114. 
115. 

— , rivetting, xviii. 4, 5. 

TwEBN, — , quoted, xxxviii. 85. 

Two feet band coal-seam, section, xxxii, 

327. 
coal-seam, xxxiii. 121, 139. 

— quarter coal-seam, xxxvii. 6. 

— yard coal-seam, xxxiii. 151, 162, 154, 
156, 158 ; xxxiii. 162. 

Tylden- Wright, Charles, channel tun- 
nel, xxxii. 3-23 ; plates i.-vi. 

Tyldesley, coal-seams, xv. 14. 

Tyndall, Prof. John, quoted, xv. 5 et 
seq.; xxiv. 168. 

Tyndall respirator, xxvii. 57. 

Tyne-bottom limestone, xi. 129 ; xiii. 
186 ; xxv. 47, 54 ; xxvii. 73, 86, 86 ; 
xxxiv. 130 ; section, 136. 

Tyne coal district, ii. 155. 

Tyne Commissioners, quoted, x. 56-57. 

Tyne district, coal formation, ii. 142. 

— improvements, x. 49-50, 56-58 ; 
xxxv. 229, 232-233. 

Tyne Iron Company, xiii. Ill, 120, 121, 

124. 
Tyne low main seam, peculiarities, viii. 

23-31. 

— Main colliery, diagrams of ventila- 
tion, i. plates vi., ix. 

, gas blower, xvii. 56. 

, heat given oflf from workings, 

iv. 250. 
, proposed pumping-engine, v. 

139. 

, tubbing, xii. 27. 

, ventilation, iii. 95, 96. 

, — experiments, i. 94-96, 106, 

123-126, 136, 138 143. 
Tyne Mercury, extracts, xv. 218-219. 
Tyne river, ii. 120-122, 124; xii. 150; 

xxxvii. 151, 152. 

— to Tweed, section, xi. 114. 
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Tynedale, synopsis of strata, xxxvii. 13. 

Tynemouth, xxviii. t?-20, 222. 

— dyke, xxv. 65. 

Tynemouth to (Jllswater, map, xxiv. ; 

plate xiiL 
Tyneside colliery, New Zealand, xxxv. 

194. 
Tyres for underground locomotives, 

xxxiii. 5, 9-10. 



Tyrol, mining, xxxiv. abs. 63. 

— , ore-deposits, xxxi. abs. 37. 

Tytup mmes, xxxi. 222 ; sections and 
plan, 237. 

Tyzack, — , quoted, iii. app. 6. 

Tyzack, D., coal-mining in North For- 
mosa, xxxiv. 67-77, 78, 79, 190. 

— , pyrites deposits, Rio Tinto, xxxviL 
45-49 ; plates v.-vii. 



U. 



Udale band coal-seam, xxxiii. 128, 135, 
143. 

— coal seam, section, xxxii. 327 ; xxxiv. 
132, 133, 134, 135 ; sections, 136. 

Ulleswater, Newcastle water-supply, 

xxiv. 49-60 ; plate xiii. 
Ulexite, analysis, xxx. 60. 
Ulgham main seam, xxxvii. 7. 

— top seam, xxxvii. 7. 

UUock, xxxi. 218 ; xxxiv. 125, 127, 128, 

129 ; section, 136. 
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Vivian, Sir Hussby, quoted, xvL 45. 
Volcanic activity, xx. 134, 136, 137, 142- 

144. 

— rocks, xxiii. 75, 99, 100, 104. 
Volkoi mines, xxxv. 82, 83, 88. 
VoLLERT, — , quoted, xxxii. abs. 65. 
Volterra salt-deposits, xxxvii. abs. 14. 
Voltmeter, xxxiv. 56-57. 

Voltzia sandstone, xxviiL 13, 66. 
Volume of fire-damp, variations, xxxvii 
abs. 77. 
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Volume of occluded gases, xxii. 25-28, 

129-131. 
Von Amim's colliery, Planitz, xxxiv. 

abs. 49. 
Von der Heydt anticlinal, xxviii. 22, 23. 
— colliery, xxviii. 46 ; sections, 

59, 65. 

, haulage, xxxii. abs. 65. 

Von Hausmann, J. L., quoted, iv. 66, 

76, 91. 
Von Krug shaft. Upper Silesia, xxvii. 

190. 



Von Meyer, Dr. Ernst, quoted, xxii. 
I 25, 27, 28, 130, 135, 136. 

Vorwaerts, Wynandsraden, Holland, bor- 
j ing, xxvi. 19, 24, 25 ; section, 23. , 
i Vosges sandstone, xxviii. 13, 65. 
I Voulte iron-mine, fire-damp explosion, 
I xxxviii. 62-63, 70. 
i Voyages m^tallurgiques, de Jars, viii- 111. 
' Vuillbmin, E., reception of North of 
England institute, xxvii. 245-248. 

— , statistics, French northern coal-field, 
xxvu. 163-169. 
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W.B. lead-mines, xxix. 106-108. 
Wabnbr, R., quoted, xxxviii. abs. 12. 
Waddell, Dr. — > quoted, xxxviii. 88. 
Waddington, — , quoted, xiv. 113-115. 
Waddington, J., quoted, v. 179. 
Waddle, John R., ventilating fan, xix. 
227 ; plate xlii. ; xxvi. 156, 161 ; xxx. 
plate 1. ; xxxviii. 31. 

— , , Celynen, xxxviL 183. 

— , , Pelton, xviii. 99-101; plates 

xvi.-xvii. 
— , — — , table, xxiu. 223-224. 

— , , useful eflFect, xxvii. 110. 

— , , Warora, xxxviii. 110-113. 

Waeybnberch, a. van, quoted, xiii. 64. 
Wages, iii. app. 12 ; iv. 74, 90, 295, 299, 
300 ; vi. 81-82 ; xv. 205, 208-209, 210, 
216, 217, 232, 240, 241-242, 259, 261 ; 
xviii. 176-177, 181; xix. 131, 132, 162; 
xxiv. 6, 9, 11, 12; xxvii. 19; xxx. 22; 
xxxi. 165, 166,. 181, 183 ; xxxui. 160- 
161, 218 ; xxxiv. 71, 75. 

miners', xiii. 61, 104, 157-158 ; xxxiv. 
102. 

— , Belgium, xiv. 40 ; xxvii. 178 ; 
xxxvi. abs. 29, 30. 
— , Bohemia, xxvii. 193. 
— , Caucasus, xxxvii. 94. 
— , foreign, xxxi. abs. 3, 4, 6, 16. 
— , France, vi. 81 ; xxxiv. abs. 27. 
— , Germany, xxvii. 186, 187, 190, 
195, 198, 199. 
— , Huelva, xxxvii. 28, 36. 
— , Northern France, xxvii. 173, 175. 
— , Prussia, xxxviii. abs. 65. 
— , Russia, xxiv. 6, 12. 
- -, Sardinia, xix. 93 ; xxxiv. 157. 
— , Wallachia, xxxv. 89. 
— , Warora, xxxviii. 114 e< «cg., 148 
et seq. 
Waggon boiler, xxix. 36, 38, 93 et seq.; 

plate vi. 
Waggons, method of overturning, xxxvii. 

abs. 72. 
— , stops for, on inclines, xxxvii. abs. 

71. 
— , Warora colliery, xxxviii. 110. 
Waggonways, xv. 186, 187-188, 194, 195, 
197. 



Waggonways, cost, Bridge pit, Wigan, 
xvii. app. i. 131-132, 171. 

— , Clifton hall, xvii. app. i 91-92. 

— , Gannow, xvii. app. i. 75, 76. 

— , Hapton valley, xvii app. i. 64, 69. 

— , Harraton, xvii. app. i. 38-39. 

— , Meadow pit, Wigan, xvii. app. i. 
137. 

— , Murton, xvii. app. i. 51. 

— , Rowley, xvii. app. i. 81, 85. 

— , Seaham, xvii. app.i. 21. 

— , Seaton Delaval, xvii. app. i. 29-30. 

— , Shireoaks, xvii. app. i. 103-104. 
Wagner, C. J., quoted, xxxvii. abs. 61. 
Wagner, J. , quoted xxxiv. abs. 35. 
Wagner pocket level, xxxii. abs. 74. 
Wahlberg, M., quoted, xxxiL abs. 63. 
Waikato coal, analysis, xxxv. 181. 

— coal-district, xxxv. 181. 

— coal-mine, xxxv. 181. 

Wain Lynd colliery, ventilation, xxxi. 

19-20. 
Wairaki coal, xxxv. 208-209; analysis, 

209. 
Wairio colliery, xxxv. 209. 
Walbottle, wooden railway, viii. 47. 

— colliery, xv. 213-214. 

Walcher mining wedge, xxxvi. abs. 27. 

Walokenaer, C. , quoted, xxxiii. abs. 38. 

Walcott, C. D., quoted, xxxv. abs. 42. 

Waldemar coal-seam, section, xxviii. 61. 

Waldenburg coal-field, xxxvii. abs. 3. 

Waldridge colUery, iii. 34, 233 ; xv. 212. 

Wales, coals produced, x. 66. 

Wales, — , ventilation, i. 262. 

Wales, John, Lundhill accident and ven- 
tilation of coal-mines, vi. 204-213 et seq, 

— , quoted, vii. 108 et seq,, 128, 196 et seq, 

— , working and ventilation of coal- 
mines, Northumberland and Durham, 
vii. 9-26, 29, 31 et seq,, 43 et seq,, 70-71. 

Walker, — , quoted, iii. app. 2. 

Walker, F. A., quoted, xxv. 147. 

Walker, G. B., joint committee on 
mechanical ventilators, xxxvii. 182-183 
et seq, 

— , federation of mining instittUes, xxxviL 
159-161, 171-172. 

Walker, Jas., quoted, viii. 63. 
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Walkeb, S. F., experiments luith cottl- 
dwt, xxxiv. 300-301. 

— , lightnimj in pit, WeM Thomley coiliery, 
xxxiii. 83-88, 90 ; xxxvi. 49. 

— , principles of electric ligliting, con- 
struction and arrangement of electric 
light apparatus, xxxiv. 3-63 ; plates 
i.-xi. 

— , quoted xxxvi. 9. 

— , Swan electric safety -lamp , xxxv. 57-58. 

WalkeB) W., detaching-hook, xxiv. 
35-37 ; plate xii. 

— , mechanical-drill, xxxi. 108-109; plate 

• • • 

xui. 
— , safety-hooks, xxix. 208-210, 213, 232 ; 

W plates xl.-xli. 
ALKEB AND OLIVER, automatic regulator 
for incandescent lamps, xxxiv. 53-54. 
Walkeb and Rastbick, quoted, viii. 51, 

58, 63, 64, 65 ; ix. 57. 
Walker alkali works, stone preservatives, 
xi. 25. 

— colUery, xv. 211, 213, 225. 

, cage accident, xi. 161. 

, fire-damp, i. 286-287. 

— ironworks, v. 168 ; xiii. 123-124. 

, boiler explosion, iv. 44-48. 

, coke ovens, ix. 50. 

, Groodman firebars, xviii. 47. 

Wall, — , ii. 99, 100-101. 

Wallace, Henby, spontaneotis com- 
bustion of coaXy XXV. 127, 128. 

Wallace, J., Bainbridge safety-lamp, 
xxui. 22-23. 

— , combustion of coal-gas to produce 
heat, xxiii. 47-63, 113; plates xv.-xvii. 

— , safety-lamps and shot-firing, xxiv. 
69-70, 168-169, 170. 

— , Warsop rock drill, xxiii. 259-264 ; 

W plates xlvii.-xlix. 
ALLACE, Wm., quoted, xxvii. 134. 
Wallau, J., mechanical stokiiig, xviii. 

114. 
— , quoted, xxiv. 124. 
Walleb, William, Birmingham en- 
gineers at Newcastle, xviii. 150. 
— , cost of pumping, xvii. 22-27. 
— , counterbalancing winding -engines, xxi. 

220. 
— , mechanical rivetting, xviii. 82-83. 
— , — stoking, xviii. 46. 
— , printing papers in advance, xvi. 131. 
— , pumping water, xvi. 133, 135-140 ; 

xxi. 123-154, 156 ; plates xxx.-xxxi. 
— , smoke-consuTners, xvii. 68, 70-72. 
— , statical and dynamical pressure in 

lifting sets, xxi. 95-97 et seq. 
— , steam boilers, xviii. 107 et seq., 121- 

126; plate xxxvi.; xix. 9; xx. 49-61, 

62, 63, 117-120, 121 et seq. ; plates 

xxvi.-xxix., xxxv. 

— , , firing, xix. 68-69. 

Walling of shafts, xxxvii. abs. 71. 
Wallsend coal, ii. 122-124. 

— colliery, xv. 213. 



Wallsend colliery, coal creeps, xviL 82- 

83, 106. 

, coal-seams, v. 136 ; xxxviL 6. 

, gas blower, xxvi. 38. 

, — evolved, i. 282-283. 

, New South Wales, xxxvii. 145. 

, proposed drainage, v. 139. 

, pumping-engine, xix. 207. 

, safety-lamp experiments, i. 316- 

318. 

— ironworks, v. 213. 

Walsall, boiler explosions, xxxii. 194; 

plate xxvi« 
Walton Park colliery, New Zealand, 

xxxv. 202-203. 
Waratah colliery. New South Wales, pit 

headings, xxxviii. 13-16 ; plate i. 

, , coal nodules, xxxvii 149. 

Wabden, — , quoted, xxxviii. 87. 
Wardha coal-field, xxxviii. 77 et seq.; 

W plate iv. 
ard's Hill, section, xxv. 46 ; xxvii. 82, 
83, 300. 

Wabe, Thos., quoted, xxvii. 18. 

Wabhubst, John, LundhiU colliery ex- 
plosion, V. 237-238, 242-243. 

Wabing, Chas., coal-cutting machine, 
ii. 67-69, 101; plate v.; xiv. 126. 

Warkworth and Broomhill, coal-seams, 
xxxvii. 7. 

Warmley, section, xxviL 97. 

Wamell Fell colliery, xxxiv. 107-108. 

Wabocqu^, — , safety-cage, xxvii 181, 
183. 

Warora, coal-mining, xxxviii. 77-170; 

W plates iv.-iv. bis. 
arren house coal-seam, xxv. 16, 17. 
Wabrington, Jno., coal-cuttiTigTrMchines, 

xiv. 116 et seq. 
Warrington and Birmingham railway, 

ix. 57-58. 
Wabsop, — , quoted, xxii. 47. 
— , rock drill, xxiii. 259-264 ; plates 

xlvii-xlix. 
Warwickshire coal-field, xxxiii. 151-162 ; 

plates viii-xi. 

— coal-production, x. 66 ; xxxiii. 153. 

— coal-seams, xxxiii. 151-152. 

— colliery, plan, xxxiii. 162. 

Wash or drift, Durham coal-field, xiiL 

69-85,96,202; plan, 69; sketch, 71; 

sections, 73, 74, 75, 76, 77, 79, 80, 81, 

82 ; xiv. 1-6 ; xxiii. 74. 

, Flintshire coal-field, xxv. 99. 

Washes, xix. 79, 80. 

Washing coal, viii. 124 ; xii. 214-215 ; 

xxxv. 236-237 ; xxxvii. abs. 45. 

, apparatus, xv. 61-66 ; plate ix. 

, for coke-making, xii 38. 

— lead-ore, xxvii 20-21. 

— ore and coal, settling ponds, xxxviii. 
abs. 12-13. 

Washington chemical works, furnaces 
with inclined grates, xix. 64, 68; 
plate xvi 
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Washins^ton colliery, Guibal fan, xxvi. 

167. 

— - — , Lemielle ventilator, xvii. 80 ; 

xviu. 59, 60, 100. 
, shaft accident, xvL 127. 

— ironworks, v. 214. 

— steamer, xxxi. 187. 

Wasmuth, Henby a., quoted, xxxvii. 

abs. 41. 
Wassy iron-ore, analysis, xxv. 77. 
Waste gases, xiii. 1-6)- 141. 
from coke-ovens, utilization of , viii. 

119-120 ; ix. 37-38, 41-43, 44. 

— heat of coke-ovens, xii. 216-217. 

— in manufacture of coke, xxii. 3 et seq. 
mining, Pennsylvania, xxxviiL 

abs. 5-6. 
, Warora, xxxviii. 129. 

— of coal, xxii. 42-44 ; xxv. 254 ; xxxvi. 

147. 

steam, experiments, v. 80 et seq. 

Wastes, imperfect ventilation, vii. 4. 
\\ ater, acid, Gowrie mines. Gape Breton, 

xxvi. 55. 
— , action of heat on, xL 41. 
— , Belgian mines, regulations, xxxiv. 

274-275. 
— , boilers, xxxviii. abs. 60-61. 
— , boring against, in coal-mines, xix. 

171-176; plates xxxi.-xxxii. 
— , chalybeate, action of in mines, iv. 271- 

281 ; V. 22. 
— , coffering shafts,xxvi. 3-11; plates i.-iii. 
— , external application to coke, ix. 9 ; 

xxii. 95-96, 107. 
— , gold-mines, xxxi. 164. 
-- , kbying dust in mines, xxxi. 146. 
— , Nova Scotian pits, analyses, etc., xxix. 

53. 
— , pits, X. 46-47, 48-49. 
— , pumping of, xvi. 135. 
— , soil, pressure, xxxvi. abs. 16. 
— , underground, xxxiii. abs. 86. 
— , Warwickshire collieries, xxxiii. 153- 

154. 

— as a ventilating power, ii. 71-73, 82. 

— barrels, raising, x. 95, 96. 

— bearing beds, xii. 180, 181. 

strata, sinking through, xxxiii. 

abs. 94 ; xxxiv. abs. 39, 72 ; xxxv. 
abs. 33 ; xxxviii. abs. 3, 29-30. 

— blast, Perc^ Main, i. 279 et seq, 
, theory, i. 279 ; ii. 16. 

— blean, xxviii. 110, 112, 123. 

— blow-off valve, Hall, iv. 40-42. 

— cartridges, xxxiv. 303, 304 et seq.; 
xxxvi. abs. 25, 45. 

— columns in lifting sets, pressure, xxi. 
49-58, 115 et seq. ; plates iv.-ix. 

— discharge, Pelton colliery, iii. 36 et seq, 
through pipes, iii. 216-217. 

— feeders. Castle Eden colliery, v. 158 ; 
xi. 12-14. 

, Hartbushes or South Wingate col- 
liery, xi. 16- 17* 



Water feeders, Harton colliery, xi. 14-15. 

, Hibemia colliery, Westphalia, xi. 

15-16. 

, Killingworth colliery, v. 158. 

, Seaton, v. 126. 

, shafts, xii. 20 et seq. 

— gas, xxxiii. abs. 55. 

— gauge, i. 103-104 ; vii. 117 et seq, 
, ascertaining pressure of ventila- 
ting column, xvii. 27-30, 41-42; plate liL 

, barometer and other observations, 

Seaham colliery, xxxii. 225-317 ; plates 
XXX. -xxxi. 

,|boiler8, xi. 51-52; diagram facing 51. 

, diagrams, facing ix. 139. 

, experiments, i. 128-133. 

, Guibal fan, xiv. 77 et seq, 

— -, T. Y. Hall, xi. 217-218 ; diagram 
facing 217. 

, improvements in construction, xv. 

103-105 ; plate xiii. ; xxx. 276. 

— — , Marreco recording, xxviii. 71-73. 

— -, pressure, square roots,xxxiii. 96,106. 

— — , Smith cylinder, iv. 42. 
, — , magnetic, iv. 42. 

, — , vacuum, diagram, iv. 38. 

— — , WoUaston, iii. 168, plate i. 

— level, Kahle, xxxviii. abs. 71. 

— pressure in soil, xxxvi. abs. 16. 

— producing gas-blowers, xvii. 109. 

— raised in French mines, xxxi. abs. 3. 

— Street, Liverpool, waterworks engine, 
xxi. 134-135, 139 et seq, 

— supply, xxiv. 49-60, 85-95 ; plates 
xiii.-xvi. ; xxviii. 173-181. 

— tank, self-acting, xxxvii. abs. 54. 

— transport, xxvii. 45. 

— used in connexion with air-compressors, 
xxxvu. 213-214, 215. 

— wheel, Pelton, high-pressure, xxxviii. 
abs. 20. 

, Roman, Rio Tinto, xxxvii 49 ; 

plate viL 

in coal-pits, iii. 243-244 ; x. 40. 

Waterhouses, boilers, xxii. 16, 19. 
— , ventilating fans, xxvL 155 et seq. 
Watering coal-dust, xxxiv. 303-304. 
Waterloo coal-seam, x. 118. 
Waterworks, water pumped, xvi 136. 
Wathwood coal-seam, v. 231, 233. 
Watkin, — , quoted, xvi 27. 
Watkin, Sib Edw., Channel tunnel, 

xxxii. 17-18, 19, 23. 
Watkin, W. J. L., Ccdow safety -cage, 

XV. 111. 
Watson, — ,lubricator,xxv.220; plate Ixv. 
— , quoted, xxii. 134, 135. 
Watson, H., quoted, xi 160, 217, 218. 
Watson, J as., safety-cage, xvii. 30. 
Watson, J., quoted, xxxviii. 190. 
Watson, Jno., quoted, xxxviii. 193, 196. 
Watson, John, presentation of colliery 

plans, etc., to institute, xvii. 53. 
— , publication of borings, xxiii. 164. 
— , , cost, xxvii 141. 
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Watson, M., Cumberland coal- fields 

xxxiii. 139. 
Watson, Nicholson, li<jhtnimj in pity 

Tanfitld Moor, xxx. 34. 
Watson, Robt., boiler float, iv. 40, 140. 
Watson, Thos. H., quoted, ix. 247, 

248. 
Watson, T. P., quoted, xxxiii. aba. 41. 
Watson, Wm., cement walling, ix. 68, 

73-74, 142-143, 148. 

— lightning in pit, Tanjield Moor, xxx. 
32-33. 

— , safety -lam}v<, xii. 74. 

Watson and Bowlkeb, ventilating fan, 

xxxi. 93-104, 238-243 ; plate xii. ; 

xxxu. 24-33, 116-121. 
Watson and Dixon, coal-cutting 

machine, xii. 49. 
Watt, Jas., smoke -consumer, xvii. 67. 
— , quoted, xxvi. 116 ; xxxvi. 138, 141. 
Wattbyne, v., quoted, xxxiv. abs. 37. 
Wave of vibration, dynamite explosions, 

xxxii. 196. 
Waverley gold-field, xxxi. 152, 156, 158, 

160-161, 168, 169 ; map, 173. 
Wawn, Chas., diflferent systems of open- 
ing bridges, xxii. 61-72, 152, ; plates 

xv.-xix., xxxvL 
Wax or clay wall, x. 164. 
Wayleave, xv. 179, 183, 184, 195. 
Wayne's Merthyr steam-coal, tested at 

l^eyham, xiv. ^detseq.; plates ix., xxi.- 

xxiii., xxvii. 
Wealb, Jno., quoted, iii. 235 ; iv. 262. 
— , Well-digging and Boring, quoted, x. 

199 
Wear', river, xu. 150-151 ; xiii. 76-78, 

159, 160 ; xxxvii. 153. 
— , — , escape of gas, xi. 175 ; xxxiii. 179. 
— , — , improvements, x. 54. 
Wear and tear, buckets, Framwellgate 

colliery, xii. 39. 

, Coppee coke-ovens, xxii. 90. 

, pumping-gear, xvi. 92-93, 126- 

127 ; xvii. 24. 
Weardale, xviii. 165-167, 172, 177 ; 

xxxiv. 128-130 ; general sections, 136. 

— ironstone, xiii. 144-145. 

— Umestone, xxi. 265, 266, 268. 

— steamer, stoking experiments, xviii. 
86 et seq,, 105-106 ; plates xviii. -xxxiv. 

Wearmouth colliery, four-decked cage, 

XX iii. 40. 

, plant, xxxvi. 209. 

, section, xxxvii. plate xxxviii. 

to Bishop Auckland, coal-seams, 

xxxvii. 6. 
Weary Hall colliery, xxxiv. 106. 
Weathering, eflFect on coal, xi. 175 ; 

xiv. 55-56; xxU. 25, 26, 28, 131-133; 

XXV. 42 ; xxvi. 37, 38. 

— of limestone, xxvi. 127-128. 
Weatherly, Thos., Burradon colliery 

eacplosion, viii. 164. 
Wbbneb, a., quoted, xxxvi. abs. 51. 



Webster, Robt. Chas. , LundhUl colliery 
(.xploaion, v. 245, 249 et Acq. 

Webster, Thos., new mode of changing 
clacks in pumping-engines, i. 215-216. 

Webster iron band, sections, xxvi. 82. 

Wedge, Burnett roller, xxxiv. 193-198; 
plate xxxvii. ; xxxv. 97-101. 

— , mining, Walcher, xxxvi. abs. 27. 

— for breaking up coal, xxiii. 108 ; 
plate xxx. 

— shaped deposits, viii. 190-192. 
Wed^g coal, xxxiii. 15, 17, 58-59. 

— cribs or curbs, x. 155 ; -kL ^ et 8eq. ; 
xii. 20 et seq, ; xx. 197, 201. 

, Plas Power, xxvL 5 ; plate u. 

, Ryhope sinking, v. 149, 151 et seq. 

Weekes, Geo., quoted, xiv. 49. 
Weeks, J. D., quoted, xxxv. abs. 37. 
Weeks, J. G., alteration of bye-lam, 

xxxviii. 183, 184. 
— , danger of sparks from prickers and 

Htemmers, xxxiii. 10-11, 61. 
— , gauzeletis safety-lamp, xxxvii. 73. 
— , inclination of boreholes, xxix. 191. 
— , mining coal by compressed lime, xxxiii 

16, 17. 
— , — industries of Prussia, xxvii. 296, 

296. 
— > ^*90 o,nd MeiUejohn coal-cutting 

machine, xxviii. 194. 
— , rope haulage, xxix. 73-74. 
— , Routledge- Johnson sctfety-lamp, xxxiv. 

189, 295. 
— , safety-hoohi, xxix. 219, 233. 
— , shrinkage of paper, xxxv. 44. 
Weetslet royalty, ii. 277. 
Wegge and I^lzer, boring-machine, 

xxxiii. abs. 58. 
Wbidtmann, J., control-apparatus for 

winding-engines, xxxvii. abs. 21-22. 
Weight of coal, ii. 206. 

husk in various grains, xxxii. 72. 

ores extracted, xviii. 182. 

— per cubic foot of broken anthracite, 
xxxviii. abs. 67. 

Weights and measures, northern coal- 
field, xix. 177-186. 

Weisbach, — , Mechanics, quoted, x.229, 
230. 

Weiss, Ch. E., quoted, xxxiii. abs. 17. 

Weka Pass stone, xxxv. 175. 

Welding boiler-plates, xx. 123. 

Wellingborough, xxxv. 135-137. 

— , iron-ore, analysis, xxxv. 138. 

Wellington, New Zealand, section, xxxv. 
220. 

— colliery, Whitehaven, sections, xxxii 
326, 363. 

— mine, xxxi. 159. 

— pit, xxxiv. 113, 133. 

Wellnbr, Prof. — , quoted, xxxiii 

abs. 1. 
Wells, artesian, Saxony, xxxviii. abs. 13. 
— , Liverpool waterworks, yield, xxi 146- 

151. 
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Welsh coal, calorific value, xvii. 72. 
, Keyham experiments, xiv. 52 et 

seq,; plates iv. et seq, 
Wellsike coal, xxxvii. 15. 
Wbltz, C, quoted, xxxiv. abs. 46. 
Wendeboth, — , quoted, xxxi. abs. 21 ; 

xxxvii. abs. 24. 
Wenger compressed-air brake, xxxii. 

abs. 56. 
Wengleb, R., quoted, xxxvi. abs. 37 ; 

xxxvii. abs. 2. 
Wenlock limestone, Dudley, x. 196. 
Wensleydale, section, xxv. 2.38. 
Wentworthite, analysis, xxx. 60. 
Webdermann, — , quoted, xxxiv. 39. 
Webneb, Pbof. R. R., quoted, xxxiii. 

abs. 77. ; xxxiv. abs. 7. 
West, Thos., quoted, xxxiv. 86, 89, 90.' 
West and Mid Lothian district, xx. 135- 

137, 142-143, 149, 160. 

— Ardsley colliery, coal-cutting machine, 
xii. 63 et seq. 

, Denton and Whittaker safety- 
cage, xix. app. i. 10. 

— Auckland colliery, xv. 237. 
, main seam, v. 20. 

— Bassett, stamping, xxx. 141. 

— Borneo, gold reef working, xxxiii. 
abs. 18. 

— Bromwich, Heath pits, x.; plan and 
section, facing 32, 35 ; thick coal, 
section, facing 184. 

— Chiverton mine, jigging ores, xxx. 
144-145. 

— Cramlington colliery, ii. 278 ; viii, 
100101. 

, horses and ponies, xxxii. 106, 

108. 

— Cumberland, xxxi. 211, 212, 219, 229, 
230. 

, hematite-deposits, xxviii. 109-154, 

219-234; plates xviii. -xxxiii., xxxix. ; 
xxx. 27-30, 113-118. 

— — , hematite-mines, Cranston rock 
drill, xxix. 224. 

— Denton colliery, xv. 210. 

— Durham railway, xv. 238. 

— Hartlepool, borings near, xxxviii. 
25. 

and Clarence railways, traffic, xii. 

172. 

dock, XV. 244. 

West Habtlepool Gas and Water 
Company, xxx. 263 et seq. 

West Hartley steam coal, Keyham experi- 
ments, xiv. 49 et seq, 

— mines, Rosedale, xxxiL 44, 46-48. 

— Minor pit, Hetton colliery, ix. 93 
et seq. 

, , steam haulage experi- 
ments, V. 98. 

— Moor limestone quarries, pneumatic 
rock drill, xxix. 225. 

— — pit, G. Stephenson experiments, 
safety-lamp, viiL 37. 



West Newfoundland, coal-measures and 
lower carboniferous, xxiii. 167-176; 
plate XXXV. 

— Fyrenee8,metalliferousdeposits,xxxvL 
abs. 38. 

— Rain ton colliery, xv. 213. 

, Broadbent safety-cage, xvi. 128. 

— Seaton mine, frue vanner, xxx. 148. 

— Stanley, colliery explosion, xxxiii. abs. 
38. 

, telegraph wires, xxx. 44. 

— Thomley colliery, lightning in pit, 
xxxiii. 81-92 ; xxxvL 47-49, 86. 

— Virginia, coal-measures, section, xxv. 
163. 

— Wanganui coal, analysis, xxxv. 186. 
coal-field, xxxv. 185-186 ; section 

186. 

— Wylam colliery, plant, xxxvi. 207. 
Westbury iron-ore deposits, xxxv. 139- 

141. 

, analyses, xxxv. 140. 

, general sections, xxxv. 145. 

, geological map, xxxv. 145. 

, output, xxxv. 141. 

Wester coal-seam, ix. 205, 207, 220, 222 ; 

xxx. 125 ; xxxvii. 20. 
Westerton colliery, xv. 239. 
Westleigh, coal-seams, xv. 14. 
Weston arc lamp, xxxiv. 30, 33. 

— dynamo, xxxiv. 12 ; plate iii. 
Weston Coyney colliery, pumping-appar- 

atus, XV. 38. 
Westphalia, breakage of winding-ropes, 
xxxii. abs. 80. 

briquette factory, xxxiL abs. 63-64. 

coal, concretions, with plants, xxxvii. 
abs. 62-63. 

coal-dust experiments, xxxiv. 232 ; 
xxxvii. 81, 82. 

coal-field, xxxiii. abs. 106. 

, northerly portion, xxxviii. abs. 

3. 

coal-mines, xxvii. 194-199. 

coal-production, xxvii. 27, 32, 34; 
xxxviii. abs. 37. 

coke manufacture, xxxviii. abs. 4. 

Hibemia colliery, tubbing, xi. 15. 
safety-lamp, experiments, xxxiv. 
163. 

underground ventilating fan, xxxvii. 
abs. 44. 

ventilation of mines, xxxvi. abs. 17. 

wedging curbs laid on sand, xii. 22. 
Westport coal-field. New Zealand, xxxv. 
188-191. 

— harbour. New Zealand, xxxv. 188- 
189. 

Wet air-compressor, xxxii. abs. 83. 

— pits, safety-lamps, xxiii. 21 at seq. 
Wetherall boring, xiii. 88. 
Whalley, Thos., taU-ropes, xv. 89. 
Whangarei coal district, xxxv. 179-181. 
Whangaroa coal-seams, xxxv. 180. 
Wharmley whin dyke, xviii. 170. 
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Whamcliffe Silkstone collieries, Ville- 

Wpigae perforator, xx. 68. 
HABTON, — , quoted, xi. 175. 
Whabton, Wm. Llotd, quoted, xxxiii. 

179. 
Whatman h&nd-made paper, xxxiv. 176 

et seq. 
Whauwhau colliery, xxxv. 179, 180. 
Wheal Concord mine, Devon, Bastier 
chain-pump, xv. 124, 151, 152 et seq, 

— Jane mine, pulverizing ores, xxx. 143- 
144. 

— Vor mines, pumping-engines, xix. 
205207. 

, stamping, xxx. 139. 

Wheat, bushel, various places, xix. 177. 

Wheel skips, x. 28-29. 

Wheels, viii. 53-54. 

— , teeth, xxi. 271-284 ; plates xlii.-xlv. 

— of tubs, dimensions, iii. 249. 
Whewel anemometer, x. 208, 236. 
Whickham stone coal-seam, xxxviL 7. 
Whilchester limestone, section, xi. 111. 
Whin dykes, iii. 21-22, 23 ; xxii. 131. 

— sill, ix. 193 ; xii. 157. 

— — , intrusion of, xxvii. 73-86, 297- 
303 ; plates v. , xl. 

Whinbaiik colliery, xxxiv. 111. 

WhingUl collieries, xxxiv. 103, 105, 109. 

Whinnyhill colliery, section, xxxiL 323. 

Whipple process oi iron-manufacture, iv. 
136. 

Whirling machine, for testing anemo- 
meters, 1^.217 et seq, , 226, 230 ; diagram 
facing 217. 

Whirlstone, xxxiv. 126. 

Whistle-float in boilers, iv. 118. 

Whitakeb, — , mechanical stoker, xviii. 
44, 46 et seq. 

Whitakeb and Denton safety -cage, xix. 
app. i. 10. 

Whitburn limestone quarries, xxx. 46. 

— new winning, xxx. 45-46. 
Whitby, V. 199-200; xiii. 115, 116, 122, 

123. 

— and Pickering railway, v. 178. 

— jet, gases evolved, xxvi. 35. 
White, Db. — , quoted, xL 2, 3. 
White, H., correlation of coal-fteams of 

northern England, xxxvii. 126-127. 
— , ga^s in metallifermui mine^'i, xxxviii. 

71. 

— , lightning in pit. West Thomley 

colliery, xxxiii. 81-83 ; plate iii. ; 

xxxvi. 47-48, 86. 
White and Gbant safety-cage, iii. 29- 

30, 225-226 ; xv. 108 ; xvi. 32, 35-40 ; 

plates vi.-viii.; xix. app. i. 11 ; plates 

x.-xi. 
White ash series, xxiii. 209-211. 

— coal, iv. 113, 191-192. 

— gypsum, analysis, xxx. 59. 

— lias, ii. 258. 

— metal band coal-seam, sections, xxxii. 
331, 342, 348 ; xxxiii 121, 133. 



Whitehaven, xxxi. 216, 218, 229, 230, 

233. 
— , coal formation, xi. 136. 

— collieries, viii. 149-150 ; xxxii. 363- 
367 ; sections, 324-326, 356, 363 ; xxxiii 
122, 126 ; section, 149 ; xxxiv. 100, lOl, 
103-107, 109,110, 133. 

, horses, xxxii. 1 10. 

— sandstone, xxviii. 115-116, 118, 150, 
220, 222 ; sections, 155 ; xxxii. 321- 
322, 343-345, 348, 355, 356 ; xxxiii 
122, 125, 127, 129-133, 136, 141, 142, 
144-146; section, 147; xxxiv. 135; 
section, 136. 

— water supply, xxiv. 54-55. 
Whitekeld, xxxiv. 133. 
Whitblaw, J. , quoted, xix. app. i. 12. 
— , safety-cage, xix. app. L 11-12; plates 

xii.-xiiL 
Whitley colliery, xv. 191. 

— old pit, section, xiii. 209. 
Whitriggs iron-mines, section, xm 

237 ; xxxiv. 89-90, 93. 
Whittle boilers, xviiL 107, 125. 
Whittlebum, reservoirs, xxiv. 49, 52, 

53, 55, 92. 
Whitwell colliery, xv. 236. 

, pillar workings, i. 246. 

Whitwell stoves, xxxiii. abs. 89-90. 
Whitwood, Guibal fan, xxvii. 107. 
Whitworth colliery, xv. 238. 
Whole coal- way air, splits, vii. 51. 
Whopper lode, xxxi. abs. 41. 
Whynogomah, Cape Breton, xxvi. 85. 
Wichmann, Pbof. a., quoted, xxxviL 

abs. 67. 
Wicket system. North Wales, xxxi 17- 

18 ; plate vii. 
Widdrington, boring, xxxv. 225. 
— , coal-seams, xxxvii. 7. 

— colliery, stair-grate furnace, xix. 64; 
plate xvii. 

Wide stall system, xxxv. 235, 236. 
WiDEMAN, C., quoted, xxxiii. abs. 45. 
Wideopen colliery, xv. 228. 
Wieliczka, salt-mines, gases, xxxviii 61, 

70. 
WiBSNEB, A., quoted, xxxvii. abs. 45. 
Wigan, XV. 16, 17 ; table of seams, 14. 
— , experiments with coal, viii. 126. 

— , boilers, xviii. 125. 

— , steam coal, xviiL 37, 42. 

— cannel, gases evolved, xxvi. 35. 
WiGAN Ibon and Coal Company, coke- 
ovens, xxii. 7. 

Wigan Mechanics Institute, viii. 3. 
Wight, — , quoted, xxxii. 61 et seq. 
Wight, Robt., Seaton Bum boiler 

explosion, xi. 32-33, 36. 
Wild, J. W., diamond rock-boring, xxx. 

106. 
Wilkesbarre, U.S. A., xiii. 26. 
Wilkinson, C. S., quoted, xxxviii abs. 

61. 
Wilkinson, Ebn., quoted, xxxv. abs. 41 



VOLUMES I. TO XXXVm. 



191 



Wilkinson, W., quoted, xii. 217-218. 
WiLLETT, Hbnby, quoted, xxiii. 187 

xxvi. 26. 
William pit, Whitehaven, xxxu. 363-364 

, — , winding engine, xxxiv. 108. 

Williams, — , quoted, ii. 200. 
Williams, jttn., Alb., quoted, xxxv 

aba. 29. 
Williams, C. Wye, quoted, xix. 67, 68 
Williams, G. M., quoted, xxxviii. abs 

22. 
Williams, J., quoted, xxxvii. 9. 
Williams, J. Butler, quoted, xx. 23 

25, 86, 105. 
— , mineral resources of Flintshire and 

Denbighshire, xxv. 81-100 ; plate xli 
Williams, Philip, great northern coal 

Jield, X. 81. 
Williams, Wm., Burradon colliery ex 

plosion f viii. 163. 
— , great northern coal-fidd, x. 77, 79 

80. 
Williams, W. Mattieu, quoted, xix 

82. 
Williams smoke consumer, xvii. 69, 73. 
Williamson, Prof. — , quoted, xxviii 

234. 
Williamson, John, quoted, xxix. 153. 
— , safety-lamp, xxix. 155. 
Williamsville coal, xxxiii. abs. 20. 
Willie pit shaft, Tanfield Moor, xxx. 

plate X. 
Willimontswyke to Crag Lough, section, 

xviii. plate xliii. 
Willington colUery, ii. 276; xv. 212, 

217, 250. 
— Quay, viii. 27. 
Willis, Jas., abstraction of explosive gas 

from coal-mines, xviii. 152. 
— , Broadbent safety-cage, xvi. 31. 
— , coke manufacture, xxii. 19-20. 
— , Daglish water-guage, xvii. 29. 
— , direct-acting pumping and winding- 

engines, xv. 122, 125-127. 
— , grew in metalliferovLS mines, xxxviii. 70- 

71. . 
— , Harrison cast-iron boiler, xvi. 30, 43. 
— , lead-mining districts, xiv. 12, 13. 
— , Lemielle ventilator, xvii. 80; xviii. 

59, 60, 99, 100. 
— , Tnachines worked by compressed air, 

xxii. 75. 
— , mechanical engineering papers, xviii. 

5. 
— , Pemolet and AguUlon*s report, xxxi. 

•28. 
— , Pieler spirit-lamp, xxxviii. 182b. 
— , resistance to air-currents in mines, 

xxxviu. 216-218. 
— , Bigg and MeiMejohn coed-cutting 

machine, xxviii. 79. 
— , safety-hooks, xxix. 219, 233-234. 
— , steam boilers, xix. 9 ; xx. 123. 
— , steel supports, xxxvii. 244. 
— , valuation of mines, xxiii. 149. 



Willis rack and pinion, xxi. 271 et seq. ; 

plates xlii., xliii., xlv. 
Wilson, Ald. — , feeding of Newcastle 

Corporation horses, xxxii. 111. 
Wilson, J. D., Marsavl safety-lamp, 

xxxiv. 166. 
— , Pieler spirit-lamp, xxxviii. 182a. 
Wilson, Robt., (Jumberland coal-^eld, 

xxxiiL 137, 139. 
Wilson, Wm., and John, quoted, xxxvii. 

16. 
Wilson coal-seam, Nova Scotia, xxiv. 

175, 176. 

— gas producer, xxxv. 237. 
WiMMER, Fr., quoted, xxxiv. abs. 63. 
WiMMBR, BoBT., quoted, xxxvii. abs. 

20. 
WiNOH, N., quoted, xxxvii. 10. 
Winch, T. M., quoted, ix. 185, 207. 
Winch for drawing timber, viii. 95. 
Winckel, fire-damp explosion, xxxviii. 62, 

64,69. 
Wind, speed of, xxxii. 228. 

— method of cleaning coal, xxxi. 245- 
248 ; plates li.-liv. ; xxxvii. abs. 45. 

Windbore protector, xxx. 49-52; plate 

xi. 
Winder, xxviii. 110, 113; section, 155; 

xxxiv. 126, 133, 134 ; section, 136. 
Windhills boring, section, xxxi. 215. 
Winding, accidents, statistics, xix. app. 

i. 18. 
— , Koepe system, xxxii. abs. 43. 

— and lifting, patents for, xvii. app. ii. 
6-23; plates i.-ii. ; xviii. app. 4; xix. 
app. iii. 40-41 ; xx. app. ii. 9-10 ; xxi. 
app. ii. 9-10 ; xxii. app. ii. 9-10 ; xxiii. 
app. ii. 9-11 ; xxiv. app. ii. 9-10 ; xxv. 
app. ii. 9-10. 

— engine boilers, proposed application 
of coke-oven gases, xxii. plate xxviii. 

— engines, xxiii. 227-229 ; xxvii. 150- 
151, 154, 159, 160, 161, 290 ; xxviu. 
44-55 ; xxxv. 234. 

, Cinderhill, x. 156. 

— — , control apparatus, xxxvii. abs. 
21-22. 

— — , counterbalancing, xx. 205-216 ; 
plates Ivii. -Ixi. ; xxvi. 64; xxvii. 187, 
196-197. 

, — and expansion applied to, xxv. 

201-214; plates U.-lix. 
, direct-acting, xv. 19-42, 121-127 ; 

plates iii.-vii. 

— — , expansion gearing, xxix. 3-6; 
plate i. 

, hand-gear for starting and revers- 
ing, xxvi. 145-149 ; plate xxii. 

, hydraulic brakes, xxxvii. abs. 43- 

44. 

, Lumpsey, xxxi. 112-113. 

, marine engines as, xxiv. 126-127, 

250-253, 258 et seq. 

, self-acting variable expansion, 

xxvi. 109-117 ; plates xiii.-xvii. 
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Winding engines, Sulzer-Martin, xxvii. 
271, 280-281 ; plate xxxviii. 

— gear, xxxi. 139, 140, 141 ; xxxiii. aba. 
9-10; xxxiv. abs. 8-10. 

— — , Fowler hydraulic, xxiii. 29-41 ; 
plates xi.-xiy. 

— ropes, xxxi. abs. 21-24. 

, accidents to, xxxii. abs. 80 ; xxxv. 

abs. 5. 

, flat manilla himp, xxxiv. abs. 55. 

, Germany, cost, xxxvii. abs. 24-26. 

, strength, xxxiv. abs. 69-70. 

, wire, experiments, xxxvi. abs. 24. 

— versus pumping water, xvii. 23, 24, 
Windmills, for coal-pits, x. 120. 
Windsor, Liverpool, waterworks engine, 

xxi. 135-136, 138, 139 et seq, 
— , Nova Scotia, xxx. 57-58, 63, 65; 

xxxi. 151, 152. 
— , Pennsylvania, xxxi. abs. 43. 
Wine harbour, Nova Scotia, xxxi. 160, 

168. 
Wingate coal-field, iv., plate facing 270. 

— colliery, Burnett mining wedge, 
xxxiv. 194, 196-197. 

, pumping-en^ine, xxix. 8, 12. 

— Grange coal-field, section, iv. 271, 272. 

colliery, xiii. 97, 226 ; xxxviii. 45. 

, Burnett roller wedge, xxxv. 

97-99. 

, lubricator, xxv. 218 ; plate Ix. 

, plant, xxxvi. 213-214. 

, water, xv. 137. 

, wire-rope trials, viii. 16. 

WiNKLEHNER, H., quoted, xxxvii. abs. 

57. 
Winkler, Prof. Cl., quoted, xxxii. abs. 

25 ; xxxv. 3 ; xxxvi. abs. 41. 
— , safety-lamp, experiments, xxxv. 35- 

39 ; plate vi. 
Winlaton ironworks, xv. 197. 

— manor, xv. 188. 

Winning and working of Cinder Hill 
colliery, x. 149-159. 

— high main coal-seam, Gosforth col- 
liery, xxxviii. 189-203 ; plate xxiv. 

— of Murton colliery, v. 43-61, 148-159. 
Winterboume, xxvii. 95. 
Wire-drawn ateam, xvi. 7. 

Wire gauze, viii; 46. 

, experiments on, xii. 55. 

, oil on, XV. 144-145 ; xvi. 91 ; 

xvii. 5 et seq, 

— rope hanging wagon way a b Grottessegen 
mine, xxxvii. abs. 19-20. 

haulage, xxxviii. abs. 70. 

railways, Beer, xxxviii. abs. 23. 

, Bleichert, xxxi. abs. 27. 

tramways, xxxv. abs. 70-71. 

, aerial, xxxiii. 220-222. 

, mineral conveyance by, xx. 3- 

16, 217 ; plates i.-xxiv. 

— ropes, X. 20 ; xv. 236, 241. 

— — , Lancashire collieries, xv. 21, 
22, 



Wire ropes, round, xv. Ill, 117, 118. 

, — , wear of, xv. 124. 

and chains, strength, vii. 211-217; 

discussion, viii. 13-18 ; experiments, 

179-180. 

— ropeways, improvements, xxxviii 
abs. 10. 

WiTHAM AND StanIjEY, mechanical 

stoker, xxvii. 210. 
Witham valley iron-ore deposits, xxxv. 

130, 133 ; sections, 145. 
WiTHBNSHAW & Co., JoHN, winding- 

engines, xxvi. 60. 
Witherite, xxv. 81. 
Witton and North Bedbnm moors, xv. 

211, 

— boring, xxxvii. 128. 

— Park ironworks, v. 169 ; xiii. 116, 124. 
Wolf, benzine safety -lamp, experiments, 

xxxv. 12-15, 25-28 ; plates iL-iii 

— safety-lamp, xxxiv. 291-295 ; plates 
xli.-xlii. 

— , height of flame-cap, xxxviii 

181. 
Wolfram, annual production, xxi. 187, 

197. 
WoLiiASTON differential water-gauge, iii. 

168 et seq.; figured, 73. 
WoLSEY, Cardinal, quoted, xv. 182-183. 
Wolverhampton, water-supply, xxi. 138. 

— waterworks, pumping, xvi. 136. 
Wombwell colliery sinking, xxxv. 227. 
Women hauling coal, iii. ^2, 245. 
Wood, Collingwood, quoted, xii. 27. 
Wood, C. L., Wood memorial haU, xxi 

235. 
Wood, Harrie, quoted, xxxviii. abs. 61. 
Wood, J. N., quoted, xxxv. abs. 59. 
Wood, Lindsay, American centennial 

exhibition, xxv. 101. 
— , — coal and oil regions, xxv. 167, 175. 
— , apparatus for saving breakage ofcodf 

xxv. 262. 
— , application of counterbalancing and 

expansion to vfinding-engines, xxv, 207, 

208. 
— , arrears of svbscriptums, xiii. 216. 
— , Bamsley 1875 meeting, xxv. 3, 4. 
— , Battier chain pump, xv. 139. 
— , boiler explosions, xi. 208. 
— , coal-cutting machines, xii. 48, 49, 63- 

67 ; xiv. 105, 117 et seq., 135. 
— , coal-measures and oil produce, U.S.A., 

xxvi. 11. 
— , coal-washing apparatus, xv. 143. 
— , coffering shafts to keep back waler', 

xxvi. 8 et seq. 
— , conveyance of coal underground, xvi 

90. 
— , detection of inflammable gas in small 

quantities, xxvi. 136. 
— , gases, xxvii. 68-69 et seq.j 

289, 292. 
— , direct-acting pumping and unnding- 

engines, xv, 125, 
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Woop, Lindsay, Donesthorp, Firth anil 

Ridley coal-cutting machine, xiL 48, 

49, 63-67. 
— , election of members, xxvi. 160. 

— , E, Vuillemin, xxvii. 286. 

— , experim^ntu imth coal-du»t, xxviii. 

102 ; xxxiv. 306, 307. 
— , — showing pressure of gas in solid 

coal, XXX. 163-2o6 ; plates xxxix.-xlv.; 

xxxii. 123-132. 
— , flnanceM of institute, xxv. 249 ; xxvii. 

284. 
— , France, 1878 excumion, xxvii. 283. 
— , — , northern coal-field, xxvii. 249. 
— , ga^y Strafford Main colliery, xxv. 105, 

106. 
— , gaaes occluded by coal, xxvi. 38. 
— , hand-gear for starting and reversing 

toinding-engines, xxvi. 148-149. 
— , HarkesM rocks, xxvi. 128, 129. 
— , Hetton safety-lamp experiments^ xvii. 

33, 60 et seq. 
— , honorarf/ members, xxv. 142. 
— , intmsion of whin sill, xxvi. 86. 
— , /im£stonesj Northumberland, xxv. 40. 
— , Lindley an ' Hut foil collection, xxv. 3. 
— , longiraJI v)orking, East Hetton colliert/, 

xxv. 258, 260. 
— , machines worked by compressed air, 

xxii. 76. 
— , mechanical stoking, xviii. 95 et seq. 
— , memoir of T, E, Fcyrster, xiii. 10. 
— , mining indiistries, Prussia, xxvii. 64, 

65, 295, 296. 
— , 7iew relies or bye-laws, xxvi. 131. 
— , Newbottle colliery explosion, xv. 144, 

145. 
— , observations during sealing up of 

Maudlin seain, Seaham colliery, xxxii. 

311-312, 314, 316. 
— , Oaks colliery explosions, xxv. 142 

et seq, 
— , Penn-syhxinian coal-measures, xxvi. 

45, 47, 48. 
— , present, address, xxviii. 208 ; 

xxxviii. 45. 
— , — , election, xxvii. 296-297. 
— , presidential address, xxv. 189-198. 
— , pressure ofga^ in solid coal, xxix. 227. 
— , printing of paupers in advance, xvi. 

131. 
— , prosperity of institute, xxvi. 159. 
— , quoted, vii. 147, 196 ; xii. 18 ; xix. 

48; XX. 216; xxiii. 17; xxxi. 118; 

xxxviii. 31, 32, 38. 
— , Reumaux method of cleaning coal, 

xxvi. 140-141. 
— , safety-lamp, xvii. 37-38, 62. 
— , safety -I amps, xii. 75. 
— , spontaneous combustion of coal, xxv. 

131, 132, 187, 188. 
— , tail-rope catnmittee^s report, xviii. 72, 

75-76. 
— , tail-ropes, xv. 90, 144. 
— , technical education, xviii. 7. 



Wood, Lindsay, underground convey* 

ance, Cleveland^ xvi. 93, 94. 
— , underground haulage committee, ap' 

pointment, xxvii. 99. 
— , ventilation of miu/es, xxvi. 177. 
— , ventilators, committee proposed, xxvii. 

119. 
— , insit to Denain, xxvii. 263. 

— , works, xxvi. 33. 

Wood, Nicholas, i. 217 et seq,, 233 et 
seq,, 251 et seq,, 257-258 et seq,, 267- 
268, 270; ii. 1-3, 6 etseq,, 11 et seq,, 
47 et seq,, 48-51, 91-94, 96, 97, 231, 
232 ; iii. 4-10, 54, 55, 233-234 ; iv. 3-4, 
23, 31, 32, 107, 110-113 ; vi. 1 e« seq. 
— , address on the two Stephensons, viii. 

35-84. 
— , adjourned meeting, ix. 3. 

admission, under -vievjers, to Institute, 
viii. 19-20. 

— , and overmen, to Institute, xi. 

211-212. 

aluminium safety-lamp, ix. 255. 

— ivire-gauze, xi. 178, 179. 

American anthracite, xiii. 14-15. 

annual address, i. 271-273. 

arrears of subscriptions, xiii. 215-216. 

ascensional ventilation, viii. 9 et seq. 

cUteivdance of authors, xiii. 99, 217. 

members, iv. 265, 266 ; v. 227. 

Belgian miners' fund, xiv. 69-70. 

Birmingham 1861 meeting, ix. 84-86, 
141, 227 et seq., 249-250, 253, 254 ; x. 
1-2, 243 et seq. 

boiler explosions, iv. 113 et seq. ; xi. 
208, 214 et seq. 

Bristol coal-field, x. 113, 114, 115. 

British Association, xii. 18-19, 46, 
69-71, 87-91. 

1862 proposed meeting, xi. 7. 

1863 meeting, xii. 18-19, 46. 

, papers, xiii. 1-2, 41-42. 

, thanks from, xiii. 3. 

Burradon colliery, explosion, viii. 85- 
86, 137 et seq. ; ix. 55, ^6. 

cement walling, ix. 147 et seq. 

chalybeate mine waters, v. 21-22. 

classification of carboniferous strata, 
xiv. 34, 35, 36, 70, 71. 

Cleveland ironstone, vi. 7, 8, 9, 10, 11, 
12, 187, 191-195. 

close-topped tubbing, xii. 19 e< seq. 

coal-cutting Tnaehine, xii. 78 ; xiv. 
72, 105. 

coal-mining, xii. 149-218. 

, France, vii. 2, 3, 4, 5, 6, 7-8. 

colouring ofinaps, ix. 255. 
conneacion with Natural History 
Society, ix. 252. 

contribution of papers, viii. 175. 

conveyance of coals underground, iii. 
239-318 ; iv. 32-33 ; v. 65-116. 

Cooper's presentation of fossils, xi. 
177. 

copyright ofpa/pers, v. 1-2 et seq, 
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Wood, Nicholas, Cumberland cooU-fUids^ 

xi. 179-138. 
— , — lidttj xi. 195. 
— , (lay of meeting y iv. J261. 
— , death of Wm, Anderson, xii. 3. 

— , Jofi. Locke, ix. 1-2. 

— , the Prince Connort, xi. 99. 

— , Robert Stephenson, viii. 8-9. 

— , T. J. Taylor, ix. 234-236. 

— , denttity of the earth, iii.. 59. 

— , Derby nliire coal-field and longwaU 

working, x. 138, 146-147. 
— , dentructive action offttnuice ga,8eM, xiL 

25 et seq. 
— , dviciumon of papers, iii. 56, 233 ; v. 

4-5, 227 ; viii. 175 ; ix. 54-55. 

— , Birmingham papers, xi. 211. 

— , distribution of papers, vii. 28-29. 

— , DoI)son^s paper on coincidence of 

explosions and barometric sturms, v. 9- 

10. 
— , drift in coal-mea^ires, xiii. 158-160, 

166, 167. 
— , Dumar electric light, xiv. 71, 72. 
— , duration of northern coal-field, iii. 4 

et seq. 
— , election to membership of inspectors of 

mines, iv. 262. 
— , — of officers, iv. 262 ; vi. 197, 198, 

478. 
— , vice-presidents, viii. 174-175 ; 

ix. 54, 247 ; xii. 17. 
— , ErekH and Rodosto coal-fields, iii. 54 

etseq., 233, 2H4. 
— , exchange of publications, viii. 3 ; xiii. 

13, 14, 92. 
— , explo'ion of fire-damp, Lundhill 

colliery, v. 231-274; vi. 11 3- 122 et seq., 

213 e^ seq. 
— , extra copies, iii. 3. 
— , fi>nance comin-t fee's report, ix. 231 et 

seq. ; xii. 145-146 et seq. 
— , qeological s^iirrey, Tyne district, xiii. 

2i5. 
— , qeology of border districts, xi. 60-63, 

188-207. 
— , — — Northern coal-field, xiii. 42- 

47. 
— » yifl ^f Prussian maps and plans, xii. 

45. 
— , Great Northern coal-field, x. 73-75, 

77-78, 80-82. 
— . 2'. Y. Hallos claim for diagrams, etc., 

viii. 3. 
— , — — — pMication expenses, vii. 

179. 
— , Hartley colliery accident, xi. 100 ; xii. 

3 et seq. 
— , Hetton colliery expiation, ix. 89-90 et 

seq., 93-129, \^^ et seq. 
— , housing of specimens, v. 226. 
— , 7?. Hunt testimonial, vii. 181. 
— , inaugural address, i. 13-32, 65, 66, 

67, 68. 
— , , Birmingham, x. 3-23. 



Wood, Nicholas, increased number of 

vice-presidents, xi. 224. 
— , Institute library ^ v. 4. 
— , — museum, ix. 141, 142. 
— , intemalioncU exhibition, 1862, xL 1, 2, 

3, 159. 

— , iron manufacture, xiv. 27-28. 
— , Jones safety-lamp, xi. 159-160, 161. 
— , lead-mining districts, xiv. 9, 10-11, 13. 
— , letters, iv. 108-110. 
— , Lindley and Huttcni coUection, viii 

172. 
— , low main seam, viii. 97, 101-105, 106- 

107. 
— , magnesian limestone, xiv. 28, 29, 31- 
' 34. 
— , , Seaham and Seaton winning, 

v. 117-129. 
— , magnetic ironstone deposit in Rose- 
dale, vii. 8594, 104 ; viii. 4-5. 
— , Manchester 1865 meeting, xiv. 101. 
- , 7nanufacture of coke, ix. 6 etseq.,^ 

et seq. 
— , memoir, xv. 43, 49-59. 
— , — , Joseph Locke, ix. 56-64. 
— , — , George and Robert Stephenson, 

viii. 33-84. 
— , — , Thos. Jno. Taylor, ix. 237-245. 
— , memorial portrait, xiv. 104:-105. 
— , Aliddlesbrough salt, xiii. 92-98. 
— , miners' vxiges, xiii. 158. 
— , mining college, iii. 56 et seq., 341 rf 

seq.; iv. 36 ; v. 25-26, 131-133, 143-144, 

227-228 ; vi. 200-203 ; vii. 30, 169-170, 

174-177, 182-183; viii. 20-22; ix. 86- 

89, 229-230, 251-252; xi. 219-223. 
— , — fund, Belgium, xiii. 41, 103, 104. 
— , — surveys, iv. 263. 
— , Monhrearmouth colliery explosion, ix. 

250-251 ; xi. 1. 
— , Natural History Society's agreemeid, 

xi. 4-6, 59. 
— , nomination of members, iii. 3-4. 
— , notes on mineral section, international 

exhibition, 1862, xi. 227 ; app. 1-9. 
— , /. M. Ogden's prize for locomadvi 

traction in mines, ix, 89, 
— , paradoxes in ventilcUioti, xiiL 5 et m^ 

48, 52, 104, 105. 
— , Pennsylvania, anthracite reaian, xiii 

101-103, 157, 163, 165. 
—, pillar working, viiL 175 c^ seq.;ix. 

IQ, SO etseq., 37. 
— , Plashetts and Canonbie coal-field, xL 

194. 
— , practice unth gas cU blowers, iiL 229. 
— , prevention of accidents in mines, t. 

228, 229. 
—, printing of papers, vi. 198: viL 1-2, 

27-28, 180-181. 
— , proposed extraorditiaru meetinas, ix. 

15-16 ; xiii. 217. ' 

— , — local meeting, xiv. 9, 27, 37, 67-68L 
— , — mining record office, xi. 225-226. 
— , — record of sinkings, xiv. 8, 27. 
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Wood, Nicholas, prosperity of Iiuttitute, 

V. 225226. 229. 
— , publication of proceedings f xL 177-178. 
— , purchase and sale of puhlications, 

viii. 20. 
— , — of geological survey maps, viii. 171. 

— , ordnance maps, ix. 64, 83. 

— , quoted, i. 2 ; iii. app. 3 ; iv. 56 ; viii. 

61; ix. 186, 194, 213; xu. 149, 192 ; xiv. 

24; XV. 75, 76, 205, 208210, 222, 

227, 247, 248, 260, 266, 258,260,266,283, 

284, 288-289, 292 ; xviu. 20, 26, 33 ; 

xix. 32, 36, 41, 42, 193, 194, 196- 

198; XX. 84; xxi. 221, 222, 227-231, 

232, 235, 236, 237; xxv. 198, 199; 

xxxiii. 69, 70, 72, 78, 79 ; xxxvi. 133 

169 ; xxxvii. 4, 10, 125 ; xxxviii. 29, 

39, 42. 
— , racing of coal-mines, xiv. 103. 
— , relative value of furnace and steam 

jet in ventilation of coal-mines, i. 71- 

164, 187 et seq., 209 et seq. 
— , reports of m>eetings, viii. 173. 
— , reprinting of Transactions, xii. 46. 
— , round arid small coals, v. 10 et seq. 
— , safety -cages, iii. 29 ; viii. 5, 7, 8 ; x. 

89 et seq,; xi. 161-162. 
— , safety-lamp locks, xiii. 2-3. 
— , safety -lamps for lighting coal-mines, i. 

301-322 ; viii. 44; xu. 72-74 et seq. 
— , s lie of publicalions, iii. 27 ; iv. 262. 
— , Seaham and Seaton winning, v. 117. 
— , Seaton Bum boiler explosion, viii. 86. 
— , secretary, appointment, ix. 252, 253 ; 

xi. 6. 
— , separate copies, v. 4. 
— , sinking through sand, v. 150 e< neq. 
— , Somersetshire coal-fdd, iii. 28, 29. 
— , ■'^pontaneotui comhu.'ition of coal, x. 178, 

181-182. 
— , statistics, iv. 264-265. 
— , Stephenson bequest, ix. 1, 15, 53 ; xi. 

212. 
— , HubHcribing collieries, iv. 3. 
— , success of Institute, iv. 265-266 ; xi. 

226 ; xiii. 217. 
— , theory of ventilation, iii. 55, 236. 
— , tokens in ttibs, v. 1. 
— , true meridian, iv. 121. 
— , tuMng boreholes through quicksands, 

X. 248, 249. 
. — , underground conveyance of coal, etc, 

X. 37-39. 
— , upper and lower beds of coal, 

Northumberland and Durham, xi. 101- 

138. 
— , velocities of air-currents in mines, x. 

242, 249-250. 
— , ventilating fan, Elsecar, xii. 27 et 

seq. 
— , — furnaces, ix. 155 et seq. 
— , ventilalion, Hibemia colliery, xii. 76- 

77. 
— , — experiments, vit 63-70, 127-128. 
— , committee, v. 23 ; xiL .17-18. 



Wood, NiCHOiiAS, ventilation of mines, iv, 

4-5, 7 et seq.; vi. 151-164 et seq.; vii. 

184, 190 et seq. 

— , underground boilerst xiii. 3 et seq, 

— , wash, Durham coal-field, xiii. 69-85. 

— , tmre-ropes, viii. 15, 16, 18. 

— , working and ventilation of coal-mines, 

vii. 31 et seq., 43, 57 c^ seq. 
— , — of thick and thin seams, v. 6 et seq. 
— , overlying and underlying coal- 
seams, V. 17 et seq. 
— , — power of pitmen, v. 12. 
— , Yorkshire coal-field. Thorp's diagrams, 

V. 226. 
Wood, Thos., quoted, iii. app. 3 ; iv.93. 
Wood, W., coal- wedging machine, xix. 

13. 
Wood, W. C, Morton ejector con- 
denser, xxiii. 165-166 ; plate xxxiv. 
Wood, W. H. , experiments with coal-dust, 

xxxiv. 249 et seq. 
— , improved form of seismoscope, xxxvii* 

112. 
— , Lloyd ventilating fan, xix. 6. 
— , Sunlight electric safety -la/mp, xxxvii. 

115. 
— , Swan improved electric safety -lamp, 

xxxvi. 11. 
Wood, W. O., differential expansive 

pumping -engine, xxiii. 12. 
— , Ouibal ventilator, Frameries, xvi. 7. 
— , longwall working, xvi. 108, 111-112. 
— , , East Hetton colliery, xxv. 251- 

260 ; plates Ixxv. , Ixxvi. ; xxvi. 64-66 

et seq.; plate viia. 
— , steam boilers, xviii. 109 c^ seq. 
— , tail-rope committee's report, xviii. 78, 

81. 
Wood and Johnson, quoted, v. 50. 
Wood Memorial Hall, xvi. 107; xix. 55 ; 

XX. 219 ; xxi. 82, 223, 224. 
, report of committee, xx. 113- 

115. 
and Lit. and Phil, library, xix. 

58, 71-74. 

— preserved by cupriferous water, xxxvii. 
48-49. 

Wooden pumps. Cape Breton, xxvi. 57- 
58. 

— railways, iii. 246-247. 

— stemmers, suggested, xxxiii. 4, 12. 

— tubbing, XV. 214. 

— ventilators, disadvantages, xxv. 117, 
127, 128. 

Woodend iron-mines, xxxiv. 96-96. 

— limestone, xxxvii. 13. 
WooDHOUSE, J. T., addresses Manchester 

1865 meeting, xiv. 107 et seq. 

— , Birmingham meeting, x. 2. 

— , coal-washing apparatus, xv. 63 et seq. 

— , death of, xxviii. 70. 

— , direct-acting pumping and winding- 
engines, XV. 26 et seq., 40, 41. 

— , great northern coal-field, x. 76. 

— , Lancashire coal-field, xv. 15-16, 17. 
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WooDHOUSK, J. T., LundhUl colliery ex- 

ploftion, V. 248, 250 et Meq. 
— , progress of coal-inininff and lonffwall 

working, Derbyshire ana Nottingham- 

shire, x. 117-131, 137 et f*eq. 
—, quoted, ix. 252 ; x. 13, 152 ; xx. 25 ; 

zxviii. 70. 
—,«q/e/y-ca(7e«,x. 91,96; XV. 115,117,118. 
— , spoiUaneawi combustion c^fcocUf x. 174 

et neq, 
— , tail-ropeM, Xv. 88 et neq. 
— , undergrouiid canveyancej x. 37-38. 
Woodhouse Close colliery, xv. 236. 
Woodhouse-Rawson incandescent lamp, 

xxxiv. 41, 42. 
Woodifieldcolliery,coke-ovens,xxii. 16, 19. 
, diagrams of workings, facing, viii. 

88, 89, 90, 91. 

— royalty, section through, facing, viii. 87. 
Woods, Rev. J. E. Teniron, quoted, 

xxxiv. abs. 32. 
Woodside coal seam, xxxvii. 13. 
Woodstock ironworks, New Brunswick, 

xiv. 23 ; sections of blast furnaces, 

facing 22. 
Wooler, xxx. 122. 

— and Rothbury, mineral resources of 
country between, xxx. 121-127 ; plates 
xxvii.-xxviii. ; xxxi. 203-204. 

Wollaton, Nottingham, boring, xxx. 106. 

Woolongong, vi. 29-30. 

WooLRYCH AND AsHWORTH, Jack-Davy 
safety-lamp, xxix. 145-147 ; plate xxii. 

Woolwich arsenal, lime-cartridge experi- 
ments, xxxiii. 60. 

Worcester, coals produced, x. 66. 

Work and wages, xxviii. 30-32. 

— of colliery horses, xxxii. 97-103. 
Working, fiery mines, England, Pemolet 

and Aguillon's report, xxxi.5-29 ; plates 

i.-xi. 
— , improvements, vii. 5-8. 
— , method in Huelva mines, xxxvii. 34 

et Meq. ; plates ii.-iv. 
— , mines, ii. 244-248; vii. 9-26, 31 et 

seq, , 79 et neq, 
— , — , Prussia, xxxii. abs. 68-69. 

— and breaking down coal, Jones and 
Bidder machine, xix. 11-14, 96-98. 

other charges on coal, ii. 193-194. 

— away of pillars, vii. Wetneq,, 32 et**eq, 

— by contract, xxxi. 182-183. 

— coal, conunittee on, xix. 38, 39, 58. 

, longwall method, xix. 27-39, 86-88. 

, methods, Belgium, xxvii. 176-177, 

178, 179-180, 183. 

, — , Bohemia, xxvii. 193. 

, — , dirterent, xii. 182; xviii. 24, 27. 

, — , Escarpelle, xxvii. 255. 

, — , Germany, xxvii. 185-186, 190- 

191, 195, 198. 
, — , Northern France, xxvii. 

172-173, 174. 

, — , South Wales, xxiii. 219. 

, — , Warora, xxxviii. 127-130. 



Working coal-seams, iii 62, 65. 

— hours, xviii. 181. 

— overlying or underlying seams, effect 
on coal-beds, iv. 141-146. 

Workings, broken mine, vii. 13. 

Workington collieries, xL 118 ; xv. 236; 
sections, xxxii. 327, 328, 356 ; xxxiii 
124-125, 126, 128, 131, 133135, 139; 
xxxiv. 100, 105-107, 109-111, 132. 

, flooded, xxxiv. 111. 

— 1884meetin2, xxxiii. 121. 
Workmen's clubs, xxvii. 49-50. 
Workpeople, iv. 289, 292, 294-296, 296, 

300,302. 
— , condition, xxxiii. abs. 3. 

— in mines, u. 196, 198, 201, 203. 
Works visited, London 1876 meeting, 

XXV. 223, 238. 

— — , Yorkshire 1875 meeting, xxv. 
11-12. 

WoBMALD composition,' experiments, 

xxxvi. 24. 
Worsley, coal-seams, xv. 14. 
WoRSOP patent for mixing air with 

steam, xxii. 76 et seq, 
Wrangel coal-seam, section, xxviii. 61. 
Wreah pit, xxxviii. 1 16 ; section, 155. 
Wright, — , examinations, xxiv. 43. 
Wright, Chas. Tylden, Channel tunnel, 

xxxii. 3-15, 22. 
Wright, G. H., quoted, xvi. 105. 
Wright, ^.^dianiwid drill, xxiii. 191,192. 
Wrigley, H. E., quoted, xxxiii. abs. 24. 
Wroucht-iron beam, Cambois, xvi. 128. 
boilers, shapes of, xx. 49 et seq. ; 

plates xxvi. -xxvii. 

for engine beams, xii. 8. 

in compression, strength, xxix. 

179-186; plate xxxii.; xxx. 89-90; 

xxxii. 180 ; xxxiii. 63-65. 
Wudjar Curroor, diamonds, xxxvi. abs. 37. 
Wuillot, Jos,, quoted, xxxiii. abs. 84; 

xxxvi. abs. 16. 
Wun, India, coal diBtrict, xxxviiL 81. 
WiTRziAN, EuG. RiTTEB VON, quoted, 

xxxvi. abs. 27. 
Wyczynski, Josbf, quoted, xxxvii. abs. 

61. 
Wylam, Hedley locomotive, viiL 48. 
— , iron bridge, xxix. 184-185. 

— colliery, xxxvL 207. 

, Boulton and Watt engine, xix. 

208-209. 
, railway, ii. 109, 159 ; xxxvi. 133, 

134. 

— ironworks, v. 167-168; xiu. 112-113, 
121, 124. 

Wynne, Thos., longioall working, x. 144- 

145. 
— , Hteam-jet ventilation^ i. 66, 67, 69- 
Wynnstay colliery explosion, xxv. 240- 

243 ; plates IxxL-lxxii. 
Wyoming coal, iv. 130. 

— coal-field, xiu. 25, 26, 29, 30.. 

— valley, section, xxv. 176. 
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Y-Foel-Wen, Merioneth, xxxvi. 104, 106, 

110, 111. 
Yachting, viii. 80. 
Yard band coal-seam, sections, xxxii. 

324, 327-H30, 336-337, 339, 350; 

xxxiii. 121, 128, 129, 132-134, 137, 

139, 141, 142, 147, 148; xxxiv. 102, 
,109, 111. 

— coal-seam, ii. 275-278 ; vi. 39-41 ; 
x. 118; xxxvii. 6, 7, 15, 126. 

, Hartley, xi. 145 et seq. 

, sections, xiii. 74, 75, 209. 

, Wallsend, v. 136. 

Yarlside mines, xxxi. 220, 221, 227 ; 

section, 237. 
Yarmouth, bascule bridge, xxii. 152. 
Yarza, R. a. de, quoted, xxxiii. abs. 

36, 37 ; XXXV. abs. 59. 
Yate, xxvii. 89, 95. 
Yauli mining district, xxxiv. abs. 52. 
Yearly miners' festival, Saarbruck, 

xxviii. 35. 
Yeathouse, xxxiv. 127, 131. 

— iron-mines, xxxiv. 88, 89, 93. 

— mines, xxviii. 129, 131, 133. 
Yellow sand, iv. 273; xiv. 28, 30-33, 36. 
Yetholm church, xxx. 122. 
Yewthwaite lead-mine, xxxiv. 122, 123. 
Yewtree ironstone, x. 120. 

Yield, coal, vi. 23-24 ; xiii. 29, 34 ; xv. 

187, 238, 243, 244, 247, 249, 251, 252, 

254, 256, 257, 261, 262. 
— , — , South Staflfordshire, x. 194-195. 
— , — per acre, Derbyshire coal-field, 

X. 141-142. 
— , coke, Copp^e ovens, xxii. 88-89. 
— , gas, Nova Scotia coal, xix. 134, 135, 

159. 



Yield, lead, Cumberland, Durham, and 
Northumberland, table, xiii. 199. 

Ynysybul pit. South Wales, xxxv. 227. 

Yoredale rocks, xii. 151 ; xxv. 231 ; 
sections, 238 ; xxiv. 50, 51 ; xxxiii. 70» 
143; xxxiv. 125, 128-135; sections, 
136. 

— series, xxxi. 215, 217-218, 220, 221. 

— shales, fire-damp emitted, xxxviii. 60, 
69. 

York coal-seam, section, xxviii. 63. 
Yorkshire, geological map, xxi. plate 

xxiv. 
— , partial longwall, xvi. 108. 
— , usual mode of ventilation, vi. 205. 

— coal-field, iii. 9-10; xi. 134, 135 j 
sections, 138, 141. 

compared with that of New- 
castle, viii. 189. 

— coals, calorific value, xvii. 72. 

— collieries, outbursts of gas, xxxL 10- 
12. 

— 1875 meeting, xxv. 4, 10, 11-12. 
Youlgreave, noxious gases in mines near, 

xxxviii. 60, 67. 
Young, Arthur, quoted,, xv. 210. 
Young, Dr. John, education of mining 

engineer, xxi. 21-32, 37-38, 42-46. 
— , quoted, xxxviii. 41. 
Young, Jas., quoted, xxix. 91, 171. 
Young, Rev. Geo., quoted, v. 172. 
Young, Robt., Helton colliery explosiony 

ix. 100. 
Young and Sharp safety-lamp, xvii. 40. 
Young boiler seatings and furnaces,. 

xxix. plates xiL-xiii. 
Younger, Wilkinson, quoted, xi. 33, 36- 

37. 



Z. 



Zabrze, collieries near, xxvii. 190. 
Zalathna, xxxv. 82, 91, 92. 
Zanguezour copper-deposits, xxxv. abs. 

9. 
Z^keroda colliery, xxxi. abs. 32. 
Zboinski, H., quoted, xxxviii. abs. 18, 

54. 
Zeiller, R., quoted, xxxiii. abs. 21, 109; 

xxxiv. 146, 152, abs. 46 ; xxxvi. abs. 9, 

10. 
Zichwald drift, section, xxviii. 58. 
ZilU, iv. 64, 66, 76, 83, 84, 85, map, 106; 

xxxiv. abs. 14. 
Zinc, introduced into boilers, xxiv. 119 ; 

xxxii. abs. 10. 

— blende, xxv. 81. 

— blendes, Freiberg, xxxvi. abs. 40. 



Zinc mines, iv. 91, 94. 

— ore, annual production, xxi. 170, 180* 
190. 

, Virginia, xxxiii. abs. 23. 

— production, xxxiii. abs. 59. 
ZiNCKEN, C. , quoted, xxxv. abs. 25. 
ZiPPERLEN, — , quoted, xxxv. abs. 27. 
Zirknitz, lake, iv. 92, 94. 

Zujovic, J. M., quoted, xxxv. abs. 65. 
Zunguldak, Anatolia, iii. 65. 
Zwickau, coal-screen, xxvi. 141. 

— collieries, xxxiv. abs. 3. 

, climatic conditions, xxxii. abs. 41- 

42. 

— district, coal- washing, xxix. 164-170. 

— forstschachtes, analysis of gases oc- 
cluded in, xxxv. 11. 
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Explanations. 



The Roman Letters refer to the Number of the Volume, and occasionally to 
the Number of the Page of Prefaces and Appendices, thus, p. viiL, or pp. v.-xiv.; 
or to the Number of the Appendix, thus, app. ii.; and the Arabic Numerals to the 
Number of the Page. 

The — at the beginning of a line denotes the repetition of a word ; and in the 
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L -QENERAL. 



1. Associations, Institutions, etc. 

British Association for the Advance- 
ment of Science, London, confer- 
/ence of delegates of corresponding 
societies, Birmingham, 1886, repoi^ 
by G. A. Lebour, xxxvi. 61. 

— , — , Newcastle meeting, proposed, 
1862, xi. 7; 1863, xii. 3, 18, 46, 69, 
87; xiii. 1, 3, 11; 1889, xxxviii. 47. 

Bristol Mining School, transactions 
presented, v. 26; proceedings pur- 
chased, viii. 20. 

CSoal Exchange, London, museum, iii. 
371. 

Durham College of Science, Newcastle- 
upon-Tyne, report of executive com- 
mittee, 1871, XX. n. ix. 

— , — , inaugural adaress, by the Very 
Kev. the Bean of Durham, xxi. app. 
21. 

— , — , report of council, xxii. p. vi. 

— -, — , mining lecturer, xxix. 101. 

— , — , course of instruction for mining 
. engineers, xxxviii. p. xiii. 

Ecole des Mines, Paris, museum, xxvii. 
280. 

Industrial school for miners and 
mechanics at Drifton, Luzerne 
County, Pennsylvania, by Oswald J. 
Heinnch, xxxi. abs. 13. 



Institution of Civil Engineers, London, 
transactions presented, iv. 36. 

Institution of Mechanical Engineers, 
London, meeting at Newcastle-upon- 
Tyne, xviii. 150. 

Institution of Mining Engineers, New- 
castle-upon-Tyne, Mining Institu- 
tions of Great Britain, oy T. W. 
Bunning, xxxvi. 167; discussion, 
xxxvi. 198. 

— , — , bye-laws, xxxviii. 76. 

— , — , preliminary meeting, London, 
xxxvii. 155. 

— , — , Sheffield meeting, xxxviii. 47. 

Konigliche Bergakademie zu Freiberg 
(Boyal Mining Academy), Saxony, 
Official, xxxi. abs. 12. 

Literary and Philosophical Society, 
Newcastle-upon-Tyne, transactions 
presented, i. 269 ; vote of thanks for 
use of rooms for period ending April, 
1872, xxi. 82. 

Mining record office, establishment pro- 

Sosed, by Wm. Green, jun., xii. 35; 
iscussion, xi. 225. 
Museum of Practical Geolog^y, London, 

transactions presented, iv. 36. 
Natural History Society of Northum- 
berland and Durham, transactions 
presented, i. 259; museum, v. 226; xi. 



The second editions of vols. i. and ii. have been indexed. 
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• 4, 57, -59; jomt museiiBi, ix. 141, 252; 

xi. 4, 57, 59; xii. 44; finances, xxv. 1. 
North of England Institute of Mining 

and Mechanical Engineers, New- 
castle-upon-Tyne, abstracts of forieign 

papers, xxxi. 75. 
— , — , account of the strata of North- 
umberland and Durham, as proved 

by borings and sinkings, xiv. 8, 27 ; 

xxii. 134; xxiii. 164; publisher to 

stereotype the pages, xxvii. 141. 
— , — , accounts, ii. p. xv. ; iii. p. xiii. ; 

iv. p. xii.; v. p. xii.; vi. p. xii.; vii. 

p. xii. ; viii. p. xvi. ; ix. p. xvi. ; xi. 

p. xiv.; xii. p. xiv.; xiii. p. x. ; xiv. 

p. X.; XV. p. x. ; xvi. p. x. ; xvii. p. 

x. ; xviii. p. xii. ; xix. p. xiv. ; xx. 

p. xiv. ; xxi. p. viii. ; xxii. p. x. ; 

xxiii. p. X. ; xxiv. p. x. ; xxv. p. x. ; 

xxvi. p. X.; xxvii. p. xii.; xxviii. p. 

xii. ; xxix. p. xii. ; xxx: p. xii. ; xxxi. 

p. xii. ; xxxii. p. xvi. ; xxxiii. p. x. ; 

xxxiv. p. xii.; xxxv. p. xii.; xxxvi. 

p. x. ; xxxvii. p. x. ; xxxviii. p. viii. 
— , — , annual dinner, ii. 233 ; iv. 191 ; 

xxxi. 49. 
— , — , annual report of council, 1854, 

ii: p. vii. ; 1855, iii. p. vii. ; 1856, iv. 

p. vii. ; 1857, v. p. vii. ; 1858, vi. p. 

vii. ; 1859, vii. p. vii. ; 1860, viii. p. 

xi. ; 1861, ix. p. ix. ; 1862, xi. p. ix. ; 

1863, xii. p. ix. ; 1864, xiii. p. v. ; 1865, 

xiv. p. V. ; 1866, xv. p. v. ; 1867, xvi. 

p. V. ; 1868, xvii. p. v. ; 1869, :^viii. p. 

V. ; 1870, xix. p. v. ; 1871, xx. p. v. ; 

1872, xxi. p. v.; 1873, xxii. p. v.; 

1874, xxiii. p. v.; 1875, xxiv. p. v.; 

1876, xxv. p. V. ; 1877, xxvi. p. v. ; 

1878, xxvii. p. vii.; 1879, xxviii. p. 

vii. ; 1880, xxix. p. v. ; 1881, xxx. p. 

V. ; 1882, 3cxxi. p. vii. ; 1883, xxxii. p. 

V. ; 1884, xxxiii. p. v. ; 1885, xxxiv. p. 

vii. ; 1886, xxxv. p. vii. ; 1887, xxxvi. 

p. V. ; 1888, xxxvii. p. v. ; 1889, 

xxxviii. p. iii. 
— , — , Boyd, E. F., illness, xxi. 287. 
— , — , bye-laws, i. 5, 9, 269 ; ii. p. xxv., 77 ; 

iii. p. xxiii., 3, 235, 374; iv. p. xxiii., 

123, 139, 261; v. p. xxv., 1, 64, 161, 

225, 228; vi. p. xxv., 1, 197; vii. p. 

XXV., 180, 181; viii. p. xxxi., 18, 19, 

178; ix. p. xxxii., 53, 231, 254; x. p. 

xxii. ; xi. p. xxx., 209, 211, 223 ; xii. 

p. xxix., 92, 147; xiii. p. xxix., 215; 

xiv. p. xxix., 1, 7, 136; xv. p. xxix., 

3 ; xvii. 35; xviii. p. xxxix., 107, 127; 

xix. p. xl. ; XX. p. xliii. ; xxi. p. 

xxxviii. ; xxii. p. xii. ; xxiii. p. xiii. ; 

xxiv. p. xiv. ; xxv. p. xlvii. ; xxvi. p. 

Iv. ; xxvii. p. xlix. ; xxviii. p. xlix. ; 

xxix. p. xlvii. ; xxx. p. xlviii. ; xicxi. 

p. xlvii. ; xxxii. p. Ii. ; xxxiii. p. 

xiv.; xxxiv. p. xfv. ; xxxv. p. Ii. ; 

xxxvi. p. xliii. ; xxxvii. p. xliii. ; 

xxxviii. p. xl. ; colliery engineers' 

subscription, xxiii. 65 ; committee ap- 



pointed, xii. 147; -da^ of meeting, xvi. 
127, 132; xxiv:''^55;- honorary mem- 
bers, xvi. 130i*»k*ii.' 2; xxi. 47, 82; 
xxv. 103, 141; lumber of meetings, 
xxxi. 49; objects, xvii. 21; officers, 
xvii. 21; president's term of office, 
xvi. 129; printing of p9.per8 in ad- 
vance, xvi. 131; proofs of discus- 
sions, xvii. 22; proposed, xxvi. 131, 
144; recognition of mechanical engi- 
neers, XV. 77, 164b 293; xvii. 105; 
xix. 99; revision committee* xix. 1; 
report, xix. 99 ; discussion, xix. 100 ; 
revision of noe. 1, 3, 4, 5, 6, 7 and 
16 proposed, xxxviii. 76a, adopted 
after amendment, xxxviii. 183. 

North of England Institute of Mining 
and Mechanical Engineers, New- 
castle-upon-Tyne, census statistics, 
Kegistrar-general asked to add min- 
ing engineers to his statistics of 
occupations and ages, xxix. 103. 

— , — , changes of name. North of 
England Society for the Prevention 
of Accidents and for other Purposes 
connected with Mining, i. 2; North 
of England Society for the Preven- 
tion of Accidents in Mines and for 
the Advancement of Mining Science, 
i. 3; North of England Institute of 
Mining Engineers, i. 7 ; xv. 79 ; North 
of England Institute of Mining and 
Mechanical Enginers, xix. 99. 

— , — , coal-cutting committee, xiv. 129, 
135; xvi. 1; xix. 58. 

— , — , Cochrane, W., vote of thanks 
to, for acting as honorary secretary 
of Manchester meeting, xiv. 111. 

— , — , deaths, William Anderson, xii. 
3; T. E. Harrison, xxxvii. 132; 
Parker Jeffcock (and the Accidental 
Insurance Company), xvi. 130; 
Joseph Locke, ix. 1; Robert Step- 
henson, viii. 8 ; Thomas John Taylor, 
ix. 142, 234; Nicholas Wood, xv. 43; 
John Thomas Woodhouse, xxviii. 70. 

— , — , donations, aluminium safety- 
lamp, Isaac Lowthian Bell, ix. 255; 
pitman's shovel, C. Berkley, xiii. 
201 ; safety-lamp, self -extinguishing, 
Peter Bourne, xii. 43; books, E. 
F. Boyd, iv. 265; Zeitschrift fiir 
das Berg- Hutten-und Salincn-wesen 
im Preussischen Staate, Rudolf von 
Carnall, viii. 54; ix. 83; fossils, 
Philip Cooper, xi. 177; photographs 
of collieries, John Daglish, vii. 181; 
water-gauge, John Daglish, xiv. 130 ; 
A View of the Coal Trade of the 
North of England, Matthias Dunn, 
iii. 371; Treatise on the Winning 
and Working of Collieries, Matthias 
Dunn, iii. 371; books, Matthias 
Dunn, iv. 140; pamphlet, Matthias 
Dunn, xi. 212; model of a malleable- 
iron beam, Cambois colliery, G. B. 
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Forater, zri. 12B; inodel of a elip 
pulley, T. E. Forster, xvi. 133; 
ImdiBXk coal a&d^ck, J. H. Grant, 
VOL. 40; Hi»ft J i fcg i a eeriii^, G. C. 

Green well, ili.'SZQ; Oeolog^ical Sur- 
vey of Canada publication, Edward 
Hartley, xix. 91; safety-lamp, 
Samuel Higgs, jun., xvii. 1; safety- 
lamp, — Jones, xi. 159; The Goal- 
viewer and Engine- »)uilder'8 Prac- 
tical Companion, George May, 
xxxi. 49; section of the coal and 
ironstone measures of the county 
of Lanarkshire, Scotland, Ralph 
Moore, iii. 235; Ventilation of 
Mines, Ralph Moore, viii. 4; safety- 
lamps, James A. Richmond Morison, 
xviii. 2; section of the strata sunk 
through at the King pit. Sheriff Hill 
colliery, Stephen Reed, iv. 107; lig- 
nite and paraffin from Upper Rhine, 
Dr. Richardson, ix. 71 ; Chemical 
Technology, T. Rich&rdson, iv. 4; 
maps and plans of Prussia, — 
Schiller, xii. 45; £20, Edward 
Shipperdson, i. 7 ; model of a safety- 
cage, Thomas Sopwith, xiii. 13; 
^2000, Robert Stephenson, viii. 8, 
172; ix. 1, 15, 53; xi. 223; xii. 12; 
History of Coal and Mining, 21 
volumes and 1 portfolio, Thomas 
John Taylor, i. 271 ; bust of Thomas 
John Taylor, ix. 255; safety-lamp, 
W. E. Teale, xvii. 1 ; William Wat- 
son papers, John Watson, xvii. 53. 

North of England Institute of Mining 
and Mechanical Engineers, New- 
castle-upon-Tyne, election of officers, 
1852-53, i. 7; 1853-54, i. 273; 
1854-55, ii. 249; 1855-56, iii. 374; 
1856-57, iv. 263; 1857-58. v. 225; 
1858-59, vi. 197; 1859-60, vii. 183; 
1860-61, viii. 175; ix. 54, 247; 
1861-62, ix. 256; 1862-63, xi. 225; xii. 
17, 42; 1863-64, xii. 148; 1864-65, 
xiii. 215; 1865-66, xiv. 136; xv. 75; 
1866-67, XV. 299; 1867-68, xvi. 129; 
1868-69, xvii. 114; xviii. 85; 1869-70, 
xviii. 149; 1870-71, xix. 187; 1871-72, 
XX. 218; xxi. 83; 1872-73, xxi. 287, 
298; 1873-74, xxii. 151; 1874-75, 
xxiii. 176; 1875-76, xxiv. 255; xxv. 
39; 1876-77, xxv. 249; 1877-78, xxvi. 
159; 1878-79," xxvii. 296; 1879-80, 
xxviii. 235; 1880-81, xxix. 241; 1881- 
82, XXX. 269; 1882-83, xxxi. 209; 
xxxii. 59; 1883-84, xxxii. 369; 1884- 
85, xxxiii. 237; 1885-86, xxxiv. 263; 
1886-87, XXXV. 221; 1887-88, xxxvi. 
200; 1888-89, xxxvii. 219; 1889-90, 
xxxviii. 219. 

— , — , exchanges, Annales des Travaux 
Publics de Belgique, xiii. 204; Geo- 
logical Society of London, viii. 85; 
Geologists Association, London, viii. 
3; Manchester Geological Society, 



Yiii.90 ; Bevue UniverBelle des Mines, 
xiii. % ; Sott^i^ des la^fiteienrs aortis 
de I'Ecole Provinciale d'XndQfltrte et 
des Mines du fiainaut, xiii. 13, 91; 
WigaB Mining School, viii. 3. 

North of England Institute of Mang 
and Mechanical Engineers, New- 
castle-upon-Tyne, excursion meet- 
ings, ix. 15, 54; Birmingham, ix. 
68, 84, 141, 227, 253; x. 1, 243, 
247; Manchester, xiii. 216; xiv. 
1, 8, 27, 37, 67, 91, 101, 107; 
Glasgow, xix. 89, 190; Newcastle- 
upon-Tyne, xxi. 113, 221, 249; ex- 
penses fund, xxi. 157; Cardiff, xxiii. 
177, 257; Leeds, xxv. 11; London, 
XXV. 189; Douai, France, xxvii. 245; 
Cleveland, xxxi. 1; Barrow, xxxii. 
223; Cumberland, xxxiii. 121; New- 
castle-upon-Tyne, 1887, Exhibition, 
XXXV. 1, 2; xxxvi. 125, 201; Scot- 
land, xxxvii. 195. 

— , — , finance committee, elected by 
council, viii. 178; ix. 2; duties, ix. 
2 ; report, 1854, i. p. xiii. ; 1855, iii. 
p. xi. ; 1856, iv. p. x. ; 1857, v. p. x.; 
1858, vi. p. xi. ; 1859, vii. p. xi.; 
1860, viii. p. xiv.; 1861, ix. p. 
xiv.; special, ix. 65; discussion of 
special, ix. 231; 1862, xi. p. xii.; 
1863, xii. p. xii.; 1864» xiii. p. ix.; 
1865, xiv. p. ix. ; 1866, xy. p. ix.; 
1867, xvi. p. ix. ; 1868, xvii. p. ix.; 
1869, xviii. p. vii. ; 1870, xix. p. vii. ; 
1871, XX. p. viii.; 1872, xxi. p. vii.; 
1873, xxii. p. viii.; 1874, xxiii. p. 
ix. ; 1875, xxiv. p. viii. ; 1876, xxv. 
p. viii.; 1877, xxvi. p. viii.; 1878, 
xxvii. p. ix.; 1879, xxviii. p. ix.; 
1880, xxix. p. ix. ; 1881, xxx. p. ix.; 
1882, xxxi. p. ix. ; 1883, xxxii. p. 
vii. ; 1884, xxxiii. p. vii. ; 1885, xxxiv. 
p. X. ; 1886, XXXV. p. ix. ; 1887, xxxvi. 
p. viii.; 1888, xxxvii. p. viii.; 1889, 
xxxviii. p. vii. 

— , — , flameless explosives committee, 
report of the proceedings, pp. vii. 
and 136. 

— , — , Fossil Flora of Great Britain ; or 
figures and descriptions of the vege- 
table remains found in a fossil state 
in this country, by John Lindley and 
William Button, viii. 85; xi. 139; 
illustrative fossils, iii. 373; v. 64, 
161, 225; viii. 172; report on present 
(1875) condition of Button collection 
of fossils, xxv. 1 ; report on the But- 
ton collection of fossils, xxxii. 179. 

—,—, founded, July 3rd, 1852, i. 1; 
report of committee, i. 3 ; x. 3 ; xv. 
54, 246, 283; xviii. 20; xxi. 230; 
XXXV. 241; xxxviii. 434. 

— , — , Geological survey of Great Bri- 
tain, purchase of maps, viii. 171 ; ix. 54. 

— , — , Bunt, Robert, compiler of Min- 
eral Statistics, testimonial, vii. 181. 
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North of England Institute of Mining 
and MeehaikicSal Engineers, New- 
castle - upon - Tvne, Industrial Re- 
sources of the Tyne, Wear and Tees, 
permission to reprint papers from 
transactions, xiii. 13* 

— , — , incorporation by Boyal charter, 
suggested, zxi. 72; charter, xzi. 
289; zxii. 2, 23; granted, xxri. 53; 
reprint, zxvi. p. xlix. ; xxvii. p. 
xliii. ; xxviii. p. xliii. ; xxix. p. zli. ; 
xxz. p. xli.; xxxi. p. xli.; xxxii. p. 
xlv.; xxxiii. p. xxxix. ; xxxiv. p. 
xxxix. ; XXXV. p. xlv.; xxxvi. j). 
xxxvii. ; xxxvii. p. xxxvii. ; xxxviii. 

p. XXXV. 

— , — , investments. Institute and Coal 
Trade Chambers Company, Limited, 
xxii. 134; xxiii. 163. 

— , — , library, catalogue, vii. 180; viii. 
199; ix. 257; x. 253; xi. 239; xii. 
219; xiii. 231; xiv. 141; xviii. appen- 
dix; xix. appendix; xxii. appendix; 
Parliamentary papers, iii. 320, 341; 
recommendation book, xv. 77; re- 
plenishing, v. p. iv. ; reports of H.M. 
inspectors of mines, iii. 371. 

— , — ,list of members, 1854, ii. p. xix. ; 
1855, iii. p. xvii. ; 1856, iv. p. xvii. ; 
1857, V. p. XV.; 1858, vi. p. xvii.; 
1859, vii. p. xvii. ; 1860, viii. p. xxi. ; 
1861, ix. p. xxi. ; 1862, x. p. xi. ; 1862, 
xi. p. xix. ; 186i3, xii. pp. xviii. and 
XX.; 1864, xii. pp. xiv. and xvi. ; 
1865, xiv. pp.' XIV. and xvi. ; 1866, 
XV. pp. xiv. and xvi. ; 1867, xvi. pp. 
xiv. and xvi.; 1868, xvii. pp. xiv. 
and xvi. ; 1869, xviii. pp. xvi. and 
xviii.; 1870, xix. pp. xviii. and xx. ; 
1871, XX. pp. XX. and xxii. ; 1872, 
xxi. pp. XIV. ana xvi. ; 1873, xxii. 
pp. XVI. and xviii.; 1874, xxiii. pp. 
xvi. and xviii.; 1875, xxiv. pp. xvi. 
and xviii.; 1875, xxv. pp. xvi. and 
xviii. ; 1877, xxvi. pp. xviii. and xx. ; 
1878, xxvii. pp. xviii. and xx. ; 1879, 
xxviii. pp. xviii. and xx. ; 1880, 
xxix. pp. xviii. and xx. ;1881, xxx. 
pp. xviii. and xx. ; 1882, xxxi. pp. 
xviii. and xx. ; 1883, xxxii. pp. xxii. 
and xxiv.; 1884, xxxiii. pp. xviii. 
and XX. ; 1885, xxxiv. pp. xviii. and 
XX. ; 1886, XXXV. pp. xviii. and xx. ; 
1887, xxxvi. pp. xvi. and xviii. ; 1888, 
xxxvii. pp. XV. and xviii.; 1889, 
xxxviii. pp. XV. and xviii. 

— , — , mechanical ventilators, com- 
mittee appointed, April 13th, 1878; 
report, xxx. 273. 

— , — , mechanical ventilators: joint 
committee of the North of England 
Institute of Mining and Mechanical 
Engineers; the Midland Institute of 
Mining, Civil and Mechanical Engi- 
neers; and the South Wales Institute 
of Engineers, preliminary meeting, 
xxxvii. 181 ; observations to be made 



and instructions to engineers,, xxxvii. 
189. 

North of England Institute of Mining 
and Mechanical Kngineers, New- 
castle-upon-Tyne, mining college 
proposed, i. 217; discussion, i. 222, 
269; ii. 48, 75, 91; iii. 56, 2^, 
341; iv. 3, 31, 36, 107; v. 25, 63, 
131, 143, 147; vi. 200; vii. 30, 169, 
182; viii. 20; ix. 86, 229, 251; xi. 
219; XV. 57, 250, 292; xix. 56; 
XX. 112, 219; xxi. 226, 232, 237; 
prospectus of a college of practical 
mining and manufacturing science 
proposed to be established at New- 
castle-upon-TVne, with plans and 
view of building, iv. 23; report of 
committee, vii. 171; committee ap- 
pointed (Sir Lowthian Bell, Bart., 
Edward Fenwick Boyd, Sir George 
Elliot, Bart., Thomas Emerson For- 
ster, James Morrison and John 
Straker), xix. 40; T. Y. Hall scholar- 
ship, xix. 188. 

— , — , motto, xix. 42. 

— , — , museum for models, viii. 172. 

— , — , officers, 1852-53, i. p. viii. ; 1854- 
55, ii. p. xviii. ; 1855-56, iii. p. xvi. ; 
1856-57, iv. p. xvi.; 1857-58, v. p. 
xiv.; 1858-59, vi. p. xvi.; 1859-60, 
vii. p. xvi.; 1860-61, viii. p. xx. ; 
1861-62, ix. p. XX. ; 1862-63, x. p. x. ; 
1862-63, xi. p. xviii. ; 1863-64, xii. p. 
xix.; 1864-65, xii. p. xv.; 1865-66, 
xiv. p. XV. ; 1866-67, xv. p. xv. ; 
1867-68, xvi. p. xv.; 1868-69, xvii. p. 
XV. ; 1869-70, xviii. p. xvii. ; 1870-71, 
xix. p. xix.; 1871-72, xx. p. xxi.; 
1872-73, xxi. p. xv. ; 1873-74, xxii. p. 
xvii. ; 1874-75, xxiii. p. xvii. ; 1875-76, 
xxiv. p. xvii. ; 1876-77, xxv. p. xvii. ; 
1877-78, xxvi. p. xix. ; 1878-79, xxvii. 
p. xix.; 1879-80, xxviii. p. xix.; 
1880-81, xxix. p. xix.; 1881-82, xxx. 
p. xix.; 1882-83, xxxi. p. xix.; 
1883-84, xxxii. p. xxiii.; 1884-85, 
xxxiii. p. xix.; 1885-86, xxxiv. p. 
xix. ; 1886-87, xxxv. p. xix. ; 1887-88, 
xxxvi. p. xvii.; 1888-89, xxxvii. p. 
xvii.; 1889-90, xxxviii. p. xvii. 

— ,— , offices, i. 269; ii. 1, 11, 47, 234. 

— , — , patrons, Bishop of Durham, v. 
144; Earl Vane, i^lO 10s., xv. 294; 
Duke of Cleveland, xvii. 55; 1853, i. 
p. vii. ; 1854, ii. p. xvii. ; 1855, iii. p. 
XV.; 1856, iv. p. xv. ; 1857, v. p. 
xiii.; 1858, vi. p. xv. ; 1859, vii. p. 
XV.; 1860, viii. p. xix.; 1861, ix. p. 
xix.; 1862, x. p. ix. ; 1862, xi. p. 
xvii.; 1863, xii. p. xvii.; 1864, xiii. 
p. xiii. ; 1865, xiv. p. xiii. ; 1866, xv. 
p. xiii.; 1867, xvi. p. xiii.; 1868, 
xvii. p. xiii.; 1869, xviii. p. xv. ; 
1870, xix. p. xvii.; 1871, xx. p. xix.; 
1872, xxi. p. xiii. ; 1873, xxii. p. xv. ; 
1874, xxiii. p. XV.; 1875, xxiv. p. 
XV. ; 1876, xxv. p. xv. ; 1877, xxvi. p. 
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xvii. ; 1878, zxrii. p. xvii. ; 1879, 
xxviii. p. xvii. ; 1880, xxix. p. xyii. ; 
1881, XXX. p. xvii.; 1882, xxxi. p. 
xvii. ; 1883, xxxii. p. xxi. ; 1884, 
xxxiii. p. XV.; 1886, xxxiv. p. xvii.; 
1886, XXXV. p. xvii.; 1887, xxxvi. p. 
XV.; 1888, xxxvii. p. xv. ; 1889, 
xxxviii. p. XV. 

North of England Institute of Mining 
and Mechanical Engineers, New- 
castle-upon-Tyne, portrait, Nicholas 
Wood, xiv. 135. 

— , — , premium of .£5,000, best mode of 
employing traction underground, ix. 
89; J. M. O^den offers ^500, ix. 89. 

— , — , prevention of smoke, dincussion, 
xvii. 63, 66; committee appointed, 
xvii. 76. 

— , — , Prince Consort, death of, xi. 99. 

— , — , prizes for papers, suggested, 
xxii. 2; report of secretary, xxxii. p. 
viii. ; awards, 1873, xxxii. p. ix. ; 
1874, xxxii. p. ix. ; 1875, xxxii. p. 
X. ; 1876, xxxii. p. x. ; 1877, xxxii. p. 
xi. ; 1878, xxxii. p. xi.; 1879, xxxii. 
p. xii.; 1880, xxxii. p. xii.; 1881, 
xxxii. p. xii.; 1882, xxxiii. p. viii.; 
1883, xxxiii. p. viii.; 1834, xxxv. p. 
X. ; 1885, xxxv^ p. x. 

— , — , purchases, steam indicator and 
dynamometer, xvi. 5; instruments 
for tail-rope committee, xvi. 41. 

— , — , safety-lamps, committee ap- 
pointed, xii. 74; committee re-ap- 
pointed, xvii. 4; discussion, xvi. 91; 
xvii. 1, 2, 33, 60; report of commit- 
tee appointed to test safety-lamps, 
xvii. 5; second report, xvii. 37. 

— , — , secretary, xi. 6; remuneration, 
ix. 233, 252; xi. 6; xii. 145; xvi. 23; 
Edward Sinclair, i. 2; Thomas 
Doubleday, ii. 249; pension, xvi. 
101; assistant, Richara Howse, xiii. 

g. XV.; xvi. 130; Theodore Wood 
unning, xvi. 128; resignation, 
xxxvii. 64 ; presentation, xxxvii. 129. 

— , — , Stephenson centenary, xxx. 133. 

— , — , subscribing firms, i. 215, 232 ; 
iv. 3. 

— ^ — , suggestions for the enlargement 
of the sphere and objects of the min- 
ing institute, by William Green, 
jun., xii. 35; discussion, xi. 225. 

— , — , technical education, George 
Elliot, Isaac Lowthian Bell and W. 
Cochrane, requested to give evidence, 
xvii. 65, 77; discussion, xvii. 95; 
committee appointed, xvii. 113; re- 
port of committee, xviii. pp. ix., 7; 
xix. p. ix. ; discussion, xviii. 3, 149; 
xix. 188. 

— , — , transactions, i. 7; ii. 2, 47, 48; 
iii. 3, 27; advertizing, iii. 27, 235; 
iv. 262; copies printed, vii. 180; 
plates, uniform method of prepar- 
ing, ix. 255; printing, vi. 198; vii. 



1, 27^ xi. 67; xii. 45; reporting, viii.. 
173; xi. 177; xv. 47; reprinting, vii. 
179; xii. 46. 46; xiv. 97; xxi. 288: 
reprinting of papers, xvi. 1. 

North of England Institute of Mining 
and Mechanical Engineers, New- 
caatle-upon-Tvne, treasurer, Edwaid 
Fenwick Boyd, i. p. .viii.; presenta- 
tion of transactions, xi. 226. 

— , — , ventilation of mines, committee 
appointed to make experiments, iv. 
21, 32; xii. 17. 

— , — ,Wood Memorial Hall and offices, 
committee appointed, xvi. 41, 107, 
130; report of committee, xvii. p. 
xxxix., 31, 65, 60; Pease & Part- 
ners, donation of <£100« xvii. 41, 42; 
committee of arrane^ement with 
Literary and Philosopnical Society, 
appointed, xix. 58; report, xix. 72; 
discussed, xix. 73; report of com- 
mittee as to cost and estimates for 
furnishing, xx. 113. 

School of ]\£nes, Liege, by Paul Tras- 
enster, xxxiii. aba. 86. 

2. Education. 

Prospectus of a college of practical 
mining and manufacturing science 
proposed to be established at New- 
castle-upon-IVne, with plans and 
view of building, iv. 23; report of 
committee, vii. 171. 

Mining schools in Prussia, Anon., 
xxxviii. abs. 32. 

Industrial school for miners and 
mechanics at Drifton, Luzerne 
county, Pennsylvania, U.S.A., by 
Oswald J. Heinrich, xxxi. abs. 13. 

Publicity or secrecy of examinations 
[under the Coal-mines Regulation 
Act], by R. F. Martin, xxiv. 39; dis- 
cussion, xxiv. 42; memorial to 
Home Secretary in favour of dis- 
continuance of secrecy, xxiv. 45. 

Summer school of practical mining 
(School of Mines, New York City), by 
Henry S. Munroe, xxxi. abs. 13. 

Konigliche Bergakademie zu Freiberg 
(Royal Mining Academy, Saxony), 
Official, xxxi. abs. 12. 

American mining schools, by Prof. B. 
H. Richards, xxxvi. abs. 52. 

School of mines, Liege, by Paul 
Trasenster, xxxiii. abs. 86. 

Education of the mining engineer, by 
John Toung, xxi. 21 ; discussion, 
xxi. 32. 

3. EXCUBSIONS. 

British Salt Company, Northwich, xi?. 

111. 
Channel tunnel works, xxxii. 55. 
Hury reservoir, xxxiv. 255. 
Kirkless Hall Coal and Iron Company, 

xiv. 110. 
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Xangley^ Barony lead-mines, nxxi. 207. 
I^onaon and North-Westem Railway 

Company, Crewe, xiv, 110, 
Marston, salt works> xiv. 111. 
Eyhope colliery, xvi. 128.; 
S.ealiam Harbour, xvii. 95. 
Thompson & Son, Northwich, rock and 

white salt works, xiv. 111. 

4. Exhibitions. 

London International Exhibition, 
1862, xL 1, 159; observations on the 
mineral section, by Nicholas Wood, 
xi. 227. 

Madrid, mining exhibition, by Boman 
Oriol, xxxiii. abs. 46. 

Newcastle-upon-Tyne, Jubilee 1887 ex- 
hibition, proposed, xxxv. 1. 

— ►, — : , coal-mine, xxxvi. 222. 

— , , exhibits of different sys- 
tems of mine-haulage, by J. T. 
Cackett and B. McLaren, xxxvii. 85. 

— , , lead-mine, xxxvi. 223. 

— , — , by A. Habets, xxxviii. abs. 

24. 

— , , by E. Mezzena, xxxvii. abs. 

1. 

Philadelphia, Pennsylvania, U.S.A., 
international exhibition of arts and 
manufactures, xxv. 101. 

5. Memoibs. 

Porster, Thomas Emerson, by G. C. 

Greenwell, xxv. 5; discussion, xxv. 

10. 
Locke, Joseph, by Nicholas Wood, ix. 

56. 



Sopwith, Thomas, by Tho8» J. Bewick, 
.xxix. 105. 

Stephenson [George and, Robert], 
father and son, by N. Wood, viii. 33. 

Taylor, Thomas »fohn,- by Nicholas 
Wood, ix. 237. 

Wood, Nicholas, by Thomas Double- 
day, XV. 49. 

6. Pbesidenttal Addbesses. 

Armstrong, Sir W. G., coal, xxii. 39; 
. discussion, xxiL 57. 
Bell, Bart., Sir Lowthian, xxxvi. 131; 

discussion, xxxvi. 160. 
Boyd, E. P., xviii. 153; xix. 41; xx. 
; 219; opening of Wood Memorial 

Hall, xxi. 223; discussion, ilx. 222; 

xxi. 235. 
Daglish, John, xxxv. 223; discussion, 

xxxv. 244. 
Elliot, Bart., Sir George, xviii. 19. 
Porster, G. B., xxxl. 123; discussion, 

xxxi. 143. 
Porster, T. E., xv. 283. 
Greenwell, G. C, retrospect of past 26 

years, xxviii. 197; discussion, xxviii. 

208; XXX. 269. 
Marley, John, xxxviii. 29 ; discussion, 

xxxviii. 45. 
Wood, Bart., Sir Lindsay, xxv. 189; 

discussion, xxv. 198. 
Wood, Nicholas^ i. 13, 271; v. 226; 

X. 3. 

7. Miscellaneous. 

Organic matter forming in a coal-pit, 
by — de Groussouvre, xxxiv. abs. 22. 



IL— OBOLOOY. 



1. Genebal. 



a. — Stratified Bocks, 

Origin of coal, by Theodore Virlet 

d'Aoust, xxxiv. abs. 16. 
Origin of coal, by Prank Douville, 

xxxiv. abs. 16. 
Pormation of gold nuggets and placer- 
deposits, by Dr. T. Egleston, xxxi. 

abs. 42.. 
Carbonization of oak, by Henri 

Payol, xxxvi. abs. 1. 
Origin of coal, by Henri Payol, xxxvii. 

abs. 47. 
Formation of coal, by — Premy, xxxv. 

abs. 33. 
Origin of coal, by C. Grand'Eury, 

xxxiii. abs. 19. 
Origin and formation of coal, by 

William Green, jun., xi. 163. 
Supplementary extracts and remarks 

upon the origin and formation of 

coal, by William Green, jun., xii. 31. 
"Vegetable origin of coal, by Leo 

Lesquereux.. xxxvii. abs. 89. 



Considerations upon the relative ages 
of coal-formations, and comparative 
discussions on their co-formation in 
Britain and elsewhere, with other 
facts, by P. S. Reid, viii. 185; dis- 
cussion, xi. 139. 

Origin of coal, by the Marquis de 
Saporta, xxxiv. abs. 16. 

Metamorphism in coal, by V. Wat- 
teyne, xxxiv. abs. 37. 

h. — Mineral Veins. 

Pormation of mineral veins, by Ernest 

Chabrand, xxxv. abs. 3. 
Origin of mineral veins, by Prof. 

Joseph Le Conte, xxxiii. abs. 54. 
Oriffin of sulphide-veins, by Dr. — 

Pleitmann, xxxiii. abs. 10. 
Classification of ore-deposits, by A. 

von Groddeck, xxxiv. abs. 66. 
Study on faults: is a faulted fissure 

always the oldest, by Carl Henrich, 

xxxviii. abs. 56. 
Pormation of mineral veins, by 

Pridolin Sandberger, xxxv. abs. 3. 
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Popular errors as to raetallileraus de- 
posits, by Albert Williams, jun., 
xzxv. abs. 29. 

c, — Seismology. 

Surface earthquakes in the north of 
France, by Theodore Virlet d'Aoust, 
XXXV. abs. 34. 

Observation of earth-shakes or tremors, 
in order to foretell the issue of sud- 
den outbursts of fire-damp, hj M. 
Walton Brown^ xxxiii. 179; discus- 
sion, xxxiii. 183; xxxiv. 168. 

Account of experiments in France 
upon the possible connection be- 
tween movements of the earth's 
crust and the issues of gases in 
mines, by M. Walton Brown, xxxvi. 
43; discussion, xxxvi. 45, 86, 120. 

Report of the committee appointed to 
inquire into the observations of 
earth-tremors with the view of deter- 
mining their connection, if any, 
with the issue of gas in mines, by 
M. Walton Brown, xxxvii. 55; dis- 
cussion, xxxvii. 64. 

Influence of seismic movements upon 
the evolution of gas, by — Clermont, 
xxxvi. abs. 43. 

Earthquakes and fire-damp in mines, 
by F. A. Forel, xxxviii. abs. 18. 

Earthquakes in French mines, by — 
Fran9oi8, xxxviii. abs. 18. 

Sonora earthquake, of May 3rd, 1887, 
Mexico, by G. E. Goodfellow, xxxvi. 
abs. 44. 

Influence of rapid falls of the baro- 
meter upon earthquakes and erup- 
tive phenomena, by F. Laur, xxxiv. 
abs. 72. 

Bengal earthquake of July 14th, 1885, 
by H. B. Medlicott, xxxv. abs. 34. 

Earth-tremors, by — Primat, xxxviii. 
abs. 46. 

Instructions for earthquake observers, 
by Prof. E. de Bossi, xxxiv. abs. 76. 

d. — Earth-temjierature . 

Temperature of strata at the Adalbert 
shaft, Przibram, Anon., xxxiii. abs. 
11. 

Underground temperature and tun- 
nels, by Dr. August Bohm, xxxiiii. 
abs. 108. 

Underground temperature in Java, by 
• J. Ph. Emerling, xxxiv. abs. 42. 

Underground temperature in the Arl- 
berg tunnel, by H. B. Von FouUon, 
xxxiv. abs. 35. 

Underground temperature and tun- 
nels, by Gustav Koch, xxxiii. abs. 
108. 

Present state of our knowledge of 
underground temperature, with 
special reference to the nature of 
the experiments still required in 



order to improyeothat method, by Q. 
A. Lebour, xxxi. 59; discussion, 
xxxi. 71, 204. 

Underground temperature in connec- 
tion with the Simplon tunnel in the 
Alps, Italy « by G. T. Ijommel, xxxi. 
abs. 44. 

Underground temperature alid tun- 
nels, by G. Bevaux, xxxiii. abs. 
108. 

Increase of temperature in the interior 
of mountains, by Dr. F. M. Stapff, 
xxxi. abs. 44. 

Results of observations of underground 
temperature during the construction 
of the St. Gothard tunnel, by Dr. F. 
M. Stapff, xxxiii. 19. 

Underground temperature in the Arl- 
berg tunnel, by C. J. Wagner, xxxiv. 
abs. 35. 

Temperature of the Arlberg tunnel, by 
C. J. Wagner, xxxrii. abs. 61. 

e . — Miscellaneous, 

Geology in some of its practical 
aspects, by Prof. David Page, xii. 
241; discussion, xxi. 247. 

Observations on underground water, 
by O. Smreker, xxxiii. abs. 86. 

2. Specific Gboloot akd Minesal 
Deposits. 

a,— General, 

h. — Great Britain, 

Presidential address on " coal," by Sir 
W. G. Armstrong, xxii. 39; discus- 
sion, zxii. 57. 

Duration of the coal of Great Britain 
and Ireland, by G. C. Greenwell, 
xxxii. 135; discussion, xxxii. 213. 

Iron-ores of the English secondary 
rocks, by J. D. Kendall, xxxv. 105. 

England, 

Cumberland. 

Coal-fields^ of Cumberland, and the 
probability of coal being found under 
the new red sandstone which sur- 
rounds the city of Carlisle, by 
Matthias Dunn, viii. 141; discus- 
sion, ix. 54; xi. 60, 179, 195. 

Probable extension of the coal-field 
under the new red sandBtone of 
Cumberland, by Matthias Dunn, 
xiii. 87 ; discussion, xiii. 166, 202. 

Border districts of Dumfriesshire, 
Cumberland, and part of Roxburgh- 
shire, including, tne coal-formation 
of Canonbie, ete., by Edmund Gib- 
sone, xi. 65; discussion, xi. 60, 188, 
194, 196. 

Carboniferous rocks of Cumberland 
and north Lancashire or Fumess, 
by J. D. Kendall, xxxiv. 126; dis- 
cussion, xxxiv. 136. 
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Hematite defiosits of west Cumber- 
land, b^ J^/D. Keadall, zxviii. f09; 
discu8su>B, xxyiii. 219; zxz, 113; 
xxxi. 47; xxxii. 360. . 

Hematite deposits of west Cumber- 
laud: supplementary paper, by J. D. 
Kendall, zzx. 27 ; discussion, xzz. 29, 
113; zxzi. 47; xxxii. 360. 

Structure of the Cumberland coal-field, 
by J. D. Kendall, xxxii. 319; dis- 
cussion, xxxii. 357; xxxiii. 121. 
Durham. 

An account of the strata of Northum- 
berland and Durham, as proved by 
borings and sinkings, vol. i. (A-B), 
293 pages; vol. ii. (C-E), 332 pages; 
vol. iii. (F-K), 329 pages; vol. iv. 
(L-R), 334 pages; vol. v. (S-T), 360 
pages; vol. vi. (U-Z), 238 pages. 
Price to members, volumes i. to vi., 
21s., or bound in full cloth, in three 
volumes, 30s. ; single volumes, 5s. 
each; post free 4d. per volume extra. 
To non-members, volumes i. to vi., 
458., or bound in full cloth, in three 
volumes, 548. ; single volumes, 7s. 6d. 
each; post free 4d. per volume extra. 

Manufacture of iron in connection 
with the Northumberland and Dur- 
ham coal-field, by I. Lowthian Bell, 
xiii. 109; discussion, xiv. 9, 27. 

Notes on the Seaton Carew boring, by 
W. J. Bird, xxxviii. 21. 

A wash or drift through a portion of 
the coal-field of Durham, by Edward 
F. Boyd and Nicholas Wood, xiii. 69 ; 
discussion, xiii. 41, 158, 202; xiv. 2. 

Correlation of the coal-seams of the 
carboniferous - formation of the 
north of England, with some notes 
upon the probable duration of the 
coal-field, by M. Walton Brown, 
xxxvii. 3; discussion, xxxvii. 22, 123. 

Carboniferous limestone of south 
Durham and north Yorkshire, by 
William Cockburn, xxi. 251. 

Magnesian limestone of Durham, b^ 
John Daglish and G. B. Forster, xiii. 
205 ; discussion, xiii. 201 ; xiv. 27. 

Duration of the Northumberland and 
Durham coal-field, by G. C. Green- 
well, ii. 211. 

Extent and probable duration of the 
Northern coal-field; with remarks 
on the coal-trade in Northumber- 
land and Durham, by T. Y. Hall, ii. 
103; appendices, ii. 261; iii. 375; 
discussion, ii. 101 ; iii. 4, 28, 226. 

Olaciation of the counties of Durham 
and Northumberland, by Richard 
Howse, xiii. 169; discussion, xiii. 
166, 202. 

Boundary-line between the millstone 
grit and mountain limestone of 
the north of England, by Richard 
Howse, xiv. 43; discussion, xiv. 70. 



Breccia-gashes of the Durham coast 
and some recent, earth-shakes at 
Sunderland, by G. A. Lebour, xxxiii. 
165; discussion, xxxiii. 174; xxxiv. 
167. 

Coali-mininff, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 14^; discus- 
sion, xiii. 42. 

Considerations upon the relative ages 
of coal-formations, and comparative 
discussions on their co-formation in 
Britain and elsewhere, with other 
facts, by P. S. Reid, viii. 185; dis- 
cussion, xi. 139. 

Variations in the faulting of coal, ob- 
served in the action of the same 
series of faults in three seams at 
Redheugh colliery, by T. O. Robson> 
xxxviii. 49; discussion, xxxviii. 52. 

Geolc^y of the Newcastle coal-field, by 
A. Soubeiran, xxxiii. abs. 14. 

Interstratified bed of basalt at Browney 
colliery, by A. L. Steavenson, xxiii. 
160; discussion, xxiii. 160. 

Sinking through the magnesian lime- 
stone at the Seaham and Seaton win- 
nings, near Seaham, by Nicholas 
Wood, V. 117. 

Upper and lower beds of coal in the 
counties of Northumberland and 
Durham, by N. Wood, xi. 101; dis- 
cussion, xi. 194, 196. 

Gloucestershire. 

Northern end of the Bristol coal-field, 
by Handel Cossham, x. 97; discus- 
sion, X. 113. 

Geology of the Bristol coal-field with 
special reference to the Gloucester- 
stiire basin, by Walter Saise, xxvii. 
87; discussion, xxvii. 97. 

Kent. 

Channel tunnel, by Charles Tylden- 
Wright, xicxii. 3; discussion, xxxii. 
16. 

Lancashire. 

Leading features of the Lancashire 
coal-field, by Joseph Dickinson, xv. 
13; discussion, xv. 15. 

Hematite deposits of Fumess, by J. D. 
Kendall, xxxi. 211 ; discussion, xxxi. 
237. 

Carboniferous rocks of Cumberland 
and north Lancashire or Fumess, 
by J. D. Kendall, xxxiv. 125; dis- 
cussion, xxxiv. 136. 

Lincolnshire. 

Beds of ironstone occurring in Lincoln- 
shire, by J. Daglish and R. Howse, 
xxiv. 23; discussion, xxiv. 31, 157. 
Middlesex. 

Coal under London, by Ad. Firket, 
xxxiii. abs. 27. 

North um derland . 

An account of the strata of Northum- 
berland and Durham, as proved by 
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borings and mnkings, vol. i. (A-B), 
293 pa^es; vol. ii. (C-E), 332 pages; 
Vol. iii. (F-K), 329 pages; vol. iv. 
(L-R), 334 pages; vol. v. (S-T), 360 
pages; vol. vi. (tJ-Z), 238 pages, 
trice to members, volumes i. to vi., 
21s., or bound in full clotb, in three 
volumes, 30s. ; single volumes, 5s. 
each ; post free 4d per volume extra. 
To non-members, volumes i. to vi., 
45s., or bound in full cloth, in three 
volumes, 54s.; single volumes, 7s. 
6d. each; post free 4d. per volume 
extra. 
Manufacture of iron in connec- 
tion with the Northumberland and 
Durham coal-field, by I. Lowthian 
Bell, xiii. 109 ; discussion, xiv. 9, 27. 
Part of the carboniferous or mountain 
limestone eeries of north Northum- 
berland, hj E. F. Boyd, ix. 185 ; dis- 
cussion, XI. 60, 196. 
Correlation of the coal-seams of the 
carboniferous-formation of the north 
of England, with some notes upon 
the probable duration of the coal- 
field, by M. Walton Brown, xxxvii. 
3; discussion, xxxvii. 22, 123. 
Intrusion of the whin sill, by David 
Bums, xxvii. 73; discussion, xxvii. 
78, 297. 
Duration of the Northumberland and 
Durham coal-field, by G. C. Green- 
well, ii. 211. 
Extent and probable duration of the 
Northern coal-field, with remarks on 
the coal-trade in Northumberland 
and Durham, by T. Y. Hall, ii. 103 ; 
appendices, ii. 261 ; iii. 375 ; discus- 
sion, ii. 101 ; iii. 4, 28, 226. 
Glaciation of the counties of Durham 
and Northumberland, by Richard 
Howse, xiii. 169; discussion, xiii. 
166, 202. 
Boundary-line between the millstone 
grit and mountain limestone of the 
north of England, by Richard 
Howse, xiv. 43; discussion, xiv. 70. 
Harkess rocks near Bamburgh, hj 
Mark Fryar and G. A. Lebour, xxvi. 
121 ; discussion, xxvi. 126. 
Peculiarities of the Tyne low main 
seam, by Thos. Grainge Hurst, viii. 
23; discussion, viii. 97. 
Geology of the Redesdale ironstone dis- 
trict, by G. A. Lebour, xxii. Ill; 
discussion, xxiii. 41. 
Little limestone and its accompanying 
coals in south Northumberland, by 
G. A. Lebour, xxiv. 73; discussion, 
xxiv. 80; XXV. 40, 46. 
Great and four-fathoms limestones 
and their associated beds in south 
Northumberland, by G. A. Lebour, 
xxiv. 133 ; discussion, xxiv. 145 ; xxv. 
40, 46. 



I Divisions of the carboniferous system 
' in Northumberland, by G. A. 
Lebour, xxv. 225; discussion, xxv. 
234; xxvi. 48. 

Stonecnoft and Settlingstones lead- 
mines, by G. A. Lebour, xxvii. 16. 
Sections of the carboniferous lime- 
stone series of Northumberland, by 
G, A. Lebour, xxrviii. 3. l^ 

Mineral resources of the country be- 
tween Rothbury and Wooler, North- 
umberland, by G. A. Lebour, xix. 
121; discussion^ xxx. 126; xxxi. 
203. 

Great . fault at Annstead, in north 
Northumberland, by G. A. Lebour, 
xxxiii. 69; discussion, xxxiii. 80. 

Coal-minine, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Considerations upon the relative ages 
of coal-formations, and comparative 
discussions on their co-formation in 
Britain and elsewhere, with other 
facts, by P. S. Reid, viii. 185; dis- 
cussion, xi. 139. 

Geology of the Newcastle coal-field, 
by A. Soubeiran, xxxiii. abs. 14. 

Upper and lower beds of coal in the 
counties of Northumberland and 
Durham, by N. Wood, xi. 101; dis- 
cussion, xi. 194, 196. 
Somerset. 

Coal-field of east Somerset, by 6. C. 
Greenwell, ii. 258; discussion, iii. 
28. 

Somerset section of the Bristol coal- 
field, by G. C. Greenwell, x. 105; 
discussion, x. 113. 

Geology of the Bristol coal-field, with 
special reference to the Gloucester- 
shire basin, by Walter Saise, xxvii. 
87; discussion, xxvii. 97. 
Sussex. 

Sub-wealden exploration, by W. Top- 
ley, xxiii. 185; discussion, xxiii. 160, 
188. 

Warwickshire. 

Warwickshire coal-field, by E. F. 
Melly, xxxiii. 151. 

Yorkshire. 

Remarks on the ore and ironstone of 
Rosedale Abbey, by Jos. Bewick, vi. 
15; discussion, vi. 13, 187. 

Carboniferous limestone of south Dur- 
ham and north Yorkshire, by 
William Cockbum, xxi. 251. 

Variations in thickness and character 
of the Silkstone and Barnsley coal- 
seams in the southern part of the 
Yorkshire coal-field, and the prob- 
able manner in which these and simi- 
lar changes have been produced, by 
A. H. Green, xxv. 13; discussion, 
xxv. 20. 
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Cleveland ironstone: outline Jof the 
main or thick stratified bed, its dis- 
covery, application and results, in 
connection with ironworks in the 
north of England, hj John Marley, 
V. 165; discussion, vi. 7, 187. 

Bock-salt in the new red sandstone at 
Middlesbrough (including descrip- 
tion of Mather-and-Platt boring- 
machine), • by John Marley, xiii. 17; 
discussion, xiii. 92, 106. 

Mag^netic ironstone of Rosedale Abbey, 
Cleveland, by John Marley, xix. 193 ; 
discussion, xix. 199. 

Mineral resources of the Rosedale 
Abbey district, by Charles Parkin, 
xxxii. 43. 

Deposit of magnetic ironstone in Hose- 
aale, by Nicholas Wood, vii. 85; 
discussion, vii. 94; viii. 4. 

Ireland. 

Iron-ores of Antrim, by J. D. Kendall, 
XXX. 107; discussion, xxx. 113. 

Ferruginous beds associated with the 
basaltic rocks of north-eastern 
Ulster, in relation to Indikn laterite, 
by F. R. Mallet, xxxii. abs. 1. 

Scotland. 

Carboniferous formation of Scotland, 
by James Geikie. xx. 131 ; discussion, 
XX. 155. 

Border districts of Dumfriesshire, 
Cumberland, and part of Roxbur|fh- 
shire, including the coal-formation 
of Canonbie, etc., by Edmund Gib- 
sone, xi. 65; discussion, xi. 60, 188, 
194, 196. 

Analysis of Ayrshire hematite, by 
Edward Sinclair, v. 10. 

Wales. 

South Wales coal-field, by Thomas 
Forster Brown, xxiii. 197. 

Flintshire cannel-seam, by Nathaniel 
R. Griffith, xix. 75 ; discussion, xix. 82. 

Occurrence of manganese ore in the 
Cambrian rocks of Merionethshire, 
by Edward Halse, xxxvi. 103 ; ' dis- 
cussion, xxxvi. 116. 

Anthracite coal of South Wales, by E. 
F. Melly, xxxi. 175 ; discussion, xxxi. 
191. 

Mineral resources of Flintshire and 
Denbighshire, by J. J. Williams, 
XXV. 81. 

c. — Europe. 

General. 

European iron-ores and their origin, 
by Stephen Czyszkowski, xxxiv. abs. 
33. 

Mineral oils of Central Europe, by L. 
Piedboeuf, xxxiii. abs. 29. 



A ttstro-Hungary. 

Bohemia. 
Kaaden-Komotau tertiary beds, by H. 

Becker, xxxiii. abs. 17. 
Bosnia. 
Manganese, by F. Poech, xxxviii. abs. 

66. 

Carinthia. 
Minerals, by Prof. August Brunnlech- 

ner, xxxv. abs. 16. 
Gold, by Dr. Richard Canaval, xxxiv. 

abs. 62. 

Dalmatia. 
Coals of Istria and Dalmatia, by — 

Lodin, xxxiii. abs. 34. 
Galicia. 
Petroleum and ozokerite in eastern 

Galicia, by C. M. Paul, xxxii. abs. 3. 
Mineral oils of Central Europe, by L. 

Piedboeuf, xxxiii. abs. 29. 
Ozokerite in eastern Galicia, by Prof. 

F. Roemer, xxxvii. abs. 39. 
Boulders in coal in Austria, by D. 

Stur, xxxv. abs. 23. 
Petroleum and ozokerite in Galicia, 

by Leon Syroczynski, xxxv. abs. 9. 
Sulphur at Truskawiec, by Josef 

Wyczynski, xxxvii. abs. 61. 
Hungary. 
Mining, by Robert von Farkass, xxxv. 

abs. 26. 
Building-stones, by L. Loczy, xxxiv. 

abs. 32. 
Fire-clay, by J. Von Matyasovszky, 

xxxiv. abs. 23. 
Petroleum, by J. Noth, xxxiv. abs. 

64; xxxv. abs. 65. 
Building-stones, by Dr. Franz Schafar- 

zik, xxxiv. abs. 32. 
Geology of Schemnitz, by Dr. Josef 

Szabo, xxxv. abs. 58. 
Coal, by X., xxxiv. abs. 57. 

Istria. 
Coals of Istria and Dalmatia, by — 

Lodin, xxxiii. abs. 34. 
Lignites, by M. Przyborski, xxxiv. abs. 

64. 

Moravia. 
Manganese, by A. Rzehak, xxxv. abs. 

14. 

Styria. 
Fohnsdorf coal-field, by Carl Barth, 

xxxviii. abs. 50. 
Coal-measures of Styria, comparing 

the same with the counties of Dur- 
ham and Northumberland, and the 

United Kingdom, including a report 

on the mines of the Sann Thall, by 

Thos. Y. Hall, iv. 55; discussion, 

iv. 36. 
Mammalian remains in Styrian coal, 

by Ad. Hofmann, xxxvii. abs. 61. 
Lignites, by — Smeysters, xxxiv. abs. 

14. 
Age of the Funfkirchen coal, by D. 

Stur, xxxvii. abs. 62. 
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TrsBsjlTaaU. 
Oold-miBiBf . hj Edward H. LtTeuy, 

xuT. %1 ; diflruMioB. zxxt. 93. 
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xxxiii. abs. 107. 

Recent vein-filling at Steamboat 
Springs, by Prof. Joseph Le Conte, 
xxziii. abs. 53. 

Silver-lead-depoeits, by J. S. Curtis, 
xxxiv. abs. 31. 

Nickel and cobalt, by A. D. Hodges, 
jun., xxxiv. abs. 39. 

New Mexico. 

Mines of southern New Mexico, by Dr. 
B. Silliman, xxxiii. abs. 24. 
New York. 

Future of north American oil, by 

Henry E. Wrigley, xxxiii. abs. 24. 

North Carolina. 

Coal-fields, by H. M. Chance, xxxv. 
abs. 25. 

Gold, by Prof. W. C. Kerr, xxxiii. 
abs. 24. 

Auriferous slate-deposits of the south- 
ern mining region, by Prof. P. H. 
Mell, xxxi. abs. 39. 

Coal-fields, by J. C. Eussell, xxxv. abs. 
25. 

Pennsylvania. 

Anthracite-field, by Charles A. Ash- 
burner, xxxiii. abs. 65. 

Coal-fields, by Charles A. Ashbumer, 
xxxiv. abs. 21. 

Eemarks on the coal-measures and oil- 
produce of the United States of 
America, collected during a visit to 
that country in the autumn of 1875, 
by Edward Fen wick Boyd, xxv. 145 ; 
discussion, xxv. 101, 167; xxvi. 28, 
39. 

Pyrites in coal, by Amos P. Brown, 
xxxvii. abs. 74. 

Available bituminous coal-fields, by H. 
M. Chance, xxxii. abs. 83. 

Relations of graphite-deposits of Ches- 
ter county, to rocks containing 
them, by Prof. Persifor Frazer, xxxi. 
abs. 43. 

Copper-belt of South mountain, by 
Prof. Persifor Frazer, xxxiv. abs. 24. 

Indications of petroleum in Canada 
and Pennsylvania, by — Gaussion, 
xxxiii. abs. 35. 

Remarks on anthracite: suggested by 
Mr. Edward Fenwick Boyd's paper 
on the coal-measures and oil-pro- 
duce of America, by George Clement- 
son Greenwell, xxvi. 39; discussion, 

xxvi. 43. t^ r^ 

Copper-belt of South mountain, by C. 
Handford Henderson, xxxiv. abs. 

24. 
Studies on stratification of anthracite- 



measures, by Henry A. Wasmuth, 

xxxvii. abs. 41. 
Future of north American oil, by 

Henry E. Wrigley, xiodii. abs. 24. 

Tennessee. 

Coal and iron, by W. M. Bowron, xxxv. 

abs. 8. 
Hematites, by Edward Nichols, xxxiiis 

abs. 23. 

Texas. 
Brazos coal-field, by Charles A. Ash- 
bumer, xxxi. abs. 39. 
Copper, by J. H. Furman, xxxiii. abe. 

51. 
Gold in cretaceous rocks, by Prof. 

Charles A. Schaeffer, xxxiii. abs. 

62. 

Utah. 
Iron, by William P. Blake, xxxv. abs. 

49. 
Silver Sandstone district, by Charles 

M. Rolker, xxxi. abs. 40. 
Tirginia. 
Pyrites, by W. H. Adams, xxxiv. abs. 

25. 
Zinc, by F. P. Dewey, xxxiii. abs. 23. 
Iron-dres, by F. P. Dewey, xxxiii. abs. 

25. 
Natural coke or carbonite of Chester- 
field county, by Dr. T. M. Drown 

and Dr. R. W. Raymond, xxxiii. abs. 

64. 
Iron-ores, by Prof. Persifor Frazer, 

xxxiii. abs. 61. 
Iron-ores, by Andrew S. McCreath, 

xxxiv. abs. 21. 

West Virginia. 
Kanawha coal, by Stuart M. Buck, 

xxxiii. abs. 23. 
Iron-ores, by S. P. Sharpies, xxxiii. 

abs. 25. 

Wisconsin. 
Lake Superior mining industries, by 

John Birkinbine, xxxvii. abs. 8. 

Veneztiela, 

Petroleum in South America, Anon., 

xxxvii. abs. 36. 
Caratal gold-fields, by Ch. Monchot, 

xxxiv. abs. 46. 

g. — Australasia. 

Australia. 

Remarks on coal-measures, by Samuel 

Mussman, ii. 227. 

New South Wales. 
Tin, by T. W. Edgeworth David, 

xxxvii. abs. 35. 
Coal-nodules from the Bore-hole seam 

at Newcastle, by T. E. Forster, 

xxxvii. 145; discussion, xxxvii. 150. 
Remarks on coal-measures, by Samuel 

Mossman, ii. 227. 
Coal-fields, by Henry T. Plews, vi. 27 ; 

discussion, vi. 22. 
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Queensland. 
Gold at Mount Morgan, by Robert L. 
Jack, zxziv. aba. 44. 

South Australia. 
Gold, by H. Y. Lyell-Brown, xxxv. 
abs. 24. 

Tasmania. 
Remarks on coal-measures, by Samuel 

Mossman, ii. 227. 
Geologfv, by the Rev. J. E. Tenison- 
Woods, xxxiv. abs. 32. 
Victoria. 
Remarks on ooal-mea&ures, by Samuel 

Moesman, ii. 227. 
Minerals of the Tambo valley, by 
James Stirling", xxxvii. abs. 38. 

Banka. 

Tin in the Malay Archipelago, by Dr. 
Theodor Posewitz, xxxv. abs. 57. 

Borneo. 

Analyses of coal from the Dutch East 
Indies, by Dr. H. Cretier, xxxiv. abs. 

43. 
Gold, by Dr. Theodor Posewitz, xxxiii. 

abs. 60. 
Gold-reef workine in western Borneo, 

by C. J. van Scnelle, xxxiii. abs. 18. 

Xew ('ahdnnia. 

Nickel, by Jules Gamier, xxxv. abs. 14. 
Ores of cobalt, chromium and iron, by 

Jules Gamier, xxxvii. abs. 68. 
Nickel, by H. Porcheron,xxxv. abs. 14. 

New Zealand. 

Gold, Anon., xxxv. abs. 59. 
Coal-mining, by George J. Binns, 

xxxv. 175; discussion, xxxv. 218. 
Minerals, by S. Herbert Cox, xxxiii. 

abs. 50. 
Coal, by S. Herbert Cox, xxxiv. abs. 

34. 
Coal, by Dr. Julius von Haast, xxxiv. 

abs. 34. 
Minerals, by Sir James Hector, xxxiii. 

abs. 50. 
Coal, by Alexander McKay, xxxiv. abs. 

34. 
Platinum in a lode at the Thames, by 

J. A. Pond, xxxiii. abs. 51. 
Useful minerals, by William Skey, 

xxxiv. abs. 19. 

Sumatra. 

Mining prospects, by R. Fennema, 
xxxvii. abs. 67. 



Timor. 

Geology, by Prof. A. Wichmann, 
xxxvii. abs. 67. 

3. PALiBONTOIiOGY. 

Coal-measure insects^ by Charles 
Brongniart, xxxiv. abs. 17. 

Fossil fish in the coal-measures of Com- 
mentry, by Charles Brongniart, 
xxxvii. abs. 86. 

Drawings and lithographs of fossils, by 
J. Chansselle and Henri Favof. 
xxxiii. abs. 85. 

Coal-plants and coal, by Henri Fayol, 
xxxiii. abs. 81. 

Carboniferous spiders, by J. Kusta, 
xxxiv. abs. 61. 

Illustrations of fossil plants : being an 
autotype reproduction of selected 
drawings of fossil plants, prepared 
under uie supervision of the late Dr. 
Lindley and Mr. W. Hutton, be- 
tween the years 1835 and 1840, con- 
taining 64 illustrations in autotype, 
and 145 pages. Edited by Prof. 6. 
A. Lebour. Price to members, os.; 
to non-members, 25s. ; post free 6d. 
extra. 

A catalogue of the Hutton collection of 
fossil plants ; including a synoptical 
list of the chief carboniferous species 
not in the collection, 144 pages. By 
Prof. G. A. Lebour. Price to mem- 
bers, 2s. 6d. ; to non-members, Ss. ; 
post free 3d. extra. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Fossils from north Formosa, collected 
by Mr. David Tyzack, by Prof. G. A. 
Lebour, xxxiv. 81. 

Coal-plants and coal, by B. Renault, 
xxxiii. abs. 81. 

Plants of the coal-formation, by B. 
Renault and R. Zeiller^ zxxvi. abs. 9. 

British carboniferous insects, by 
Samuel H. Scudder, xxxiv. abs. 65. 

East African coal : Tete, Zambezi, by 
R. Zeiller, xxxiii. abs. 109. 

Flora of la Grand*Combe, Gard, 
France, by R. Zeiller, xxxvi. abs. 10. 

4. LiTHOLOOT. 

Notes on microscopic sections of rocks 
from San Pietro, Sardinia, by F. 
W. Rudler, xxxiv. 159; discussion, 
xxxiv. 160. 



IIL— MINEBALOGY AND CBTSTALLOORAPHY. 



Ozokerite, Anon., xxxviii. abs. 68. 

Modes of occurrence of pyrites in bitu- 
minous coal, by Amos P. Brown, 
xxxviii. abs. 71. 



Analysis of white coal or bituminous 
sand from Australia, by William 
Herapath, iv. 191. 
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^atchettine, by Prof. — Johnston, ii. 
101. 

Oobaltite and danaite from the Ehetri 
mines, Kajputana, with some re- 
marks on iaipurite or syepoorite, by 
F. K. Mallet, xxxii. abs. 1. 



Minerals of India,- by F. R. Mallet, 

xxxvii. abs. 48. 
Argyrodite: a silver-ore, by E. W. 

. Neubert, xxxvi. abs. 41. 
Argyrodite: a silver-ore, by A. Weis- 

bach, xxxvi. abs. 41. 



nr.— CHEincAL investigations. 



1. Gexebal. 

Germanium, by CI. Winkler, xxxvi. 
abs. 41. 

2. Apparatus and Laboratory 
Appliances. 

3. Methods of Analysis and 
Assaying. 

Test for carbonic oxide, by Caraille 
Holland, xxxviii. abs. 55. 

4. Analyses. 

Coals and lignites. Anon., xxxiii. abs. 
51. 

Constitution and action of the chaly- 
beate mine-waters of Northumber- 
land and Durham, by Wm. Arm- 
strong, jun., iv. 271; discussion, v. 
21. 

•Combustible minerals, by — Boussin- 
gault, xxxiii. abs. 52. 

French coal-measure waters, by Ad. 
Camot, XXXV. abs. 1. 

Phosphorus in coal, by Ad. Carnot, 
XXXV. abs. 15. 



Minerals and salts found in coal-pits, 
by R. Calvert Clapham and John 
Daglish, xiii. 219. 

Nova Scotian pit-waters, by Edwin 
Gilpin, xxix. 53. 

Analyses of coal from the Dutch East 
Indies, by Dr. H. Cretier, xxxiv. 
abs. 43. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

French and Algerian fuels and ores, 
1882, Official, xxxiii. abs. 108. 

Mineral oils of Italy, by Benedetto 
Porro, xxxiv. abs. 64. 

Analysis of Ayrshire hematite, by 
Edward Sinclair, v. 10. 

New Zealand coals, by William Skey, 
xxxii. abs. 84. 

Rocks of the coal-formation, by Hugh 
Taylor, iii, 11. 

Chemical analysis of the return-air of 
collieries in Saxony, by Dr. CI. 
Winkler, xxxii. abs. 25. 

5. Miscellaneous Investigations. 



v.— PHYSICAL INVESTIGATIONS. 



1. General. 

<5ravity of earth: pendulum experi- 
ments at Harton colliery, b^ Prof. 
G. B. Airey, iii. 58; discussion, iii. 
59. 

Velocity with which a gas passes from 
one pressure to a lower pressure, by 
G. A. Him, xxxvi. abs. 26. 

2. Apparatus and Laboratory 
Appliances. 

Bapid determination of specific gravi- 
ties of bodies, by M. Walton Brown, 
xxxvi. 95; discussion, xxxvi. 97. 

Beport upon seismological instru- 
ments, by Prof. William Garnett, 
xxxvii. 58; discussion, xxxvii. 64. 

Improved form of seismoscope, by 
Prof. A. S. Herschel, xxxvii. 101; 
discussion, xxxvii. 112. 

New seismometer, by G. R. Lepsius, 
xxxiv. abs. 65. 

Apparatus for obtaining readings of 
barometers placed at a distance, by 
T. J. Murday, xxxviii. 72. 



Photometer, by — De Rey-Pailhade, 
xxxii. abs. 52. 

3. Testing Materials. 

4. Meteorology. 

Barometer and thermometer readings, 
1868, xix. app. 25; 1869, xix. app. 
32; 1870, xx. app. 1; 1871, xxi. app. 
1; 1872, xxii. app. 1; 1873, xxiu. 
app. 1; 1874, xxiv. app.. 1; 1875, 
XXV. app. 1; 1876, xxvi. app. 1; 
1877, xxvii. 307; 1878, xxviii. 257; 
1879, xxix. 249; 1880, xxx. 293; 
1881, xxxi. 249; 1882, xxxii. 371; 
1883, xxxiii. 239; 1884, xxxiv. 309; 
1885, XXXV. 247; 1886, xxxvi. 225; 
1887, xxxvii. 261 ; 1888, xxxviii. 229. 

Dial thermometer, by John Daglish, 
xxxiv. 142. 

Influence of rapid falls of the baro- 
meter upon earthquakes and erup- 
tive phenomena, by F. Laur, xxxiv. 
abs. 72. 
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Variations of simultaneous readings 
of barometers on the surfac? and 
underground, by J. H. Merivale, 
xixiv. U2. 

5. TXRBBSTRIAL MaONXTISM. 



6. CAJiCUT^TiNG Machines axtd 

IVSTBUMSBTTS. 

Slide rule, by Emerson Bainbridge,. 
xzxiy. 139. 



VL— SX7BYE7INO AND LEVELLDIG. 



I. Mkthods akd Appliancss. 

Mathematical tlieory of the Amsler 
planimet^r. by W. Steadman Aldis, 
xxviii. 211. 

Mining surveys, bv Arthur Beanlands, 
ir. 367; dieiousaion, iv. 131, 263. 

Impn^vements in underground survey- 
ing* bT Arthur Beaiuands, xx. 85; 
discussion, xx. 84. UX). 109. 

InaimmeBt for levelling undergrottBd, 
by 0. Z. Running and T. Lindsay 
Oallowav. xxvii. 3 : discussion. iLxrii. 
6, 128, * 

Description of an instrument for aacer^ 
iainiBg the inclination from the 
ner|>endicular of bore-holes and the 
airectioB of such inclinatioB. by Ch. 
Kiethen Dunning and J. KennetK 
Guthrie, xxix. 61; discuasion, xxix. 
Tt\ 189, 

Meth\¥i of surveying with the loose 
Beedle, among fails and oIImt ferm- 
gini'ms MiKstancets'. by TVMBas E. 
OsndUr, xx\i, 33, 

Accuracy of the equidistant plani- 
■ictcr. by F, Ounther, xxxii. al», 79. 

r»dergn>ttnd surveying, and advocacy 
of c«>ntottivd mining plaB«: accuK- 
panied by abbrevi^x^^cl Trirnocietrical 
tabW, Wot<«$ and fonc.iae. by W. 
F, Howanl, xx, 19; disrmssioa. xx. 
4sV liW li^, 

CharW lat, Flaspxy cnwk pit hcadisg: 
d<<Jv'rip(u>R ^>C* T>-c >urvyy. by JazLes 
Hvat^r, xxxvi:L I?. di5ic^£ssi<n. 
TLXviii, *6, 
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Simple water-level, by P. Eahk^ 

xxxvui. abs. 71. 
Kloht planimeter, by F. Kloht, xxxii. 

abs. 74. 
Magnetic bricks, by Dr. — Kobald. 

xxxiii. abs. 54. 
Shrinkage of paper, by C. C. Leach, 

xxxiv. 175; diacnssioii, xxxix. 1^; 

Pocket level, by G. A. Lebovr, xxviL 

129. 
Improved levelling staff for uder- 

ground work, bv B. Linale^, xxxv. 

69. 
Wagner pocket levelling 

by — Martens, tttji. afas;. 74. 
Improved mode oi readinig tW 

pass, by B. S. Kewall. xx. KIS: dii- 

cnasion. xx. 109. 
Practice oi mi]ie4evelli]ig. and we of 

coBtoar-lines, by J. A. ¥i^iiisi 

73 ; diacnasKA. zx. 79. ICO, Kll£ 



2. C 



MiMkod of 
eoal-&dd5 of 
Charles A. 
12. 
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E^cperiments of the Prussian fire-damp 
commission, on explosions of coal- 
dust and gas. Official, xxxvii. abs. 
80. 

Prussian commission on explosions in 
mines. Official, xxxi. abs. 13. 

Vibration of strata in mines, by Fr. 
Schell, xxxii. abs. 60. 

Advance in mining and metallurgical 
art, science and industry since 1875, 
by William P. Shinn, xxxii. abs. 33. 

Condition of the mining industries of 
Prussia in 1875, by John Bell Simp- 
son, xxvii. 25; discussion, xxvii. 64, 
294. 

Eeport upon the working and regula- 
tion of fiery mines in England by 
Messrs. Pemolet and Aguillon, by 
A. L. ^teavenson, xxxi. 5; discus- 
sion, xxxi. 37. 

Accidents in mines commission, by 
Nicholas Wood, i. 236; discussion, i. 
258. 

2. Specific Distbicts and Mines. 
a. — General. 

Iridium industry, by W. L, Dudley, 
xxxiv. abs. 29. 

h. — Great Britain. 
General. 

Presidential address on " coal," by Sir 
W. G. Armstrong, xxii. 39; discus- 
sion, xxii. 57. 

Visit t<» the coal-fields of Great Britain, 
1881, by — Fabian, xxxii. abs. 68. 

England. 

General. 
Mining in the Mountain Limestone of 

the north of England, by T. J. 

Bewick, xviii. 163; discussion, xviii. 

150; xix. 92, 102. 
Lead-mining districts of the north of 

England, by T. Sopwith, xiii. 187; 

discussion, xiv. 9. 

Cornwall. 
Perran iron-lode in Cornwall, and the 

mines in the district, by Charles 

Parkin, xxvii. 131 ; discussion, xxvii. 

139. 

Cumberland. 
History of mining in Cumberland and 

nortn Lancashire, by J. D. Kendall, 

xxxiv. 83. 
"Whitehaven collieries, by G. H. Lid- 
dell, xxxii. 363; discussion, xxxii. 

367. 

Durham. 
Bearpark colliery, xxxvi. 217. 
Boldon colliery, xxxvi. 208. 
Browney colliery, xxviii. 105; xxxvi. 

216. 
Castle Eden colliery, xxxvi. 214. 
Harton colliery, xxxvi. 208. 
Herrington colliery, xxxvi. 215. 



Houehton colliery, xxivi. 5fl6. 

Lambton or Buramocar coIlierteB,. 
xxxvi. 215. 

Marsden colliery, xxxvi. 209. 

Murton colliery, xxxvi. 213. 

New Brancepeth colliery, xxxvi. 217. 

Ryhope colbery, xxxvi. 210. 

Saint Hilda colliery, xxxvi. 208. 

Seaham and Seaton collieries, xxxvi. 
211. 

Silksworth colliery, xxxvi. 209. 

South Hetton colliery, xxxvi. 212. 

Stella collieries, xxxvi. 207. 

Wearmouth colliery, xxxvi. 209. 

Whitburn winning, xxx. 45. 

Win^ate Grange colliery, xxxvi. 213. 

Mining in the mountain limestone of 
the north of England, by T. J. 
Bewick, xviii. 163; discussion, xviii. 
150; xix. 92, 102. 

Notes on the horizon of the low main 
seam in a portion of the Durham 
coal-field, oy Hugh Bramwell, 
xxxvii. 151. 

Chronicles and records of the northern 
coal trade in the counties of Durham 
and Northumberland, by William 
Green, jun., xv. 175; discussion, xv.. 
43, 77; xvi. 5. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Lead-mining districts of the north of 
England, by T. Sopwith, xiii. 187; 
discussion, xiv. 9. 

Gloucestershire. 

Northern end of the Bristol coal-field^ 
by Handel Cossham, x. 97; discus- 
sion, X. 113. 

Lancashire. 

History of mining in Cumberland and 
north Lancashire, by J. D. Kendall, 
xxxiv. 83. 

Coal-basin, by M. Luuyt, xxxiii. abs. 
100. 

Coal-field, by M. Luuyt, xxxiii. abs. 
107. 

MonBH>uth8hire. 

South Wales coal-field, by Thomas- 
Forster Brown, xxiii. 197. 
Northumberland. 

Bebside colliery, xxxvi. 203. 

Bedlin^on colliery, xxxvi. 204. 

Cambois colliery, xxxvi. 206. 

Choppington colliery, xxxvi. 206. 

Cowpen colliery, xxxvi. 203. 

Elswick collieries, xxxvi. 206. 

Killingworth colliery, xxxvi. 206. 

New Delaval colliery, xxxvi. 202. 

New Hartley colliery, xxxvi. 203. 

North Seaton colliery, xxxvi. 206. 

Prudhoe colliery, xxxvi. 207. 

Seaton Delaval colliery, xxxvi. 201 ► 

Throckley collieries, xxxvi. 207. 

West Wylam colliery, xxxvi. 207. 
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Wylam colliery, xxxvi. 207. 

Mining in the mountain limestone of 
the north of England, by T. J. 
Bewick, xviii. 163; discuBsion, xviii. 
150; xix. 92, 102. 

Notes of reports on the winning of 
Gosforth colliery, by T. W. Emble- 
ton, xxxviii. 189 ; discussion, xxxviii. 
201. 

Chronicles and records of the northern 
coal trade in the counties of Durham 
and Northumberland, by William 
Green, jun., xv. 175; discussion, xv. 
43, 77; xvi. 5. 

Settlingstones lead-mine, by F. W. 
Hall, xxvii. 22. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Lead-mining districts of the north of 
England, by T. Sopwith, xiii. 187; 
discussion, xiv. 9. 

Stonecroft mines, by Thomas Ware, 
xxvii. 18. 

Nottinghamshire . 

Winning and working of Cinderhill 
colliery, by C. F. Stuart Smith, x. 
149. 

Staffordshire. 

Mines and mining in the North Staf- 
fordshire coal-field, by John Hedley, 
ii. 235. 

Yorkshire. 

Jet-mining, by Charles Parkin, xxxi. 
51; discussion, xxxi. 57, 205. 

Skelton Park and Lumpsey mines, by 
A. L. Siteavenson, xxxi. 105. 

Wales. 

South Wales coal-field, by Thomas 
Forster Brown, xxiii. 197. i 

I 
c. — Europe. 

General. 

I 

Present condition of mining in some , 
of the principal coal-producing dis- ; 
tricts of the continent, by T. Lind- i 
say Galloway, xxvii. 171 ; discussion, 
xxvii. 201. 

A ustro-Hungary. 

Mining industry in 1881, Anon., xxxiii. 

abs. 73. 
Peter and Paul brown coal-mine near 

Dux, Bohemia, by Anton Arlt, xxxiv. 

abs. 5. 
Ozokerite and petroleum in Galicia, by 

L. Babu, xxxviii. abs. 15. 
Mining in the Bukowina, by W. Kell- 

ner, xxxiv. abs. 51. 
Mining in Tyrol, by W. Kellner, xxxiv. 

abs. 63. 



Lienite-mines of north Bohemia, by 

Charles Lallemand, xxxii. abs. 29. 
Bleiberg lead-mines, Carinthia, by E. 

Makuc, xxxiii. abs. 76. 
Ozokerite in Galicia, by A. Bateaa, 

xxxvii. abs. 55. 
Tertiary coals of Carinthia, by Ferd. 

Seeland, xxxvii. abs. 61. 

Belgium. 

Bemarks on the state of Belg^ium and 
France in respect to the production 
of coal as compared with England 
and Scotland, by M. Dunn, iv. 287; 
discussion, iv. 264; v. 12. 

France. 

Aniche collieries, xxvii. 253; Berni- 
court pit, xxvii. 255; Kenaissanee 
pit, xxvii. 257. 

Anzin collieries, xxvii. 265; Chabaud 
Latour pits, iLxvii. 268; Haveky 

Sits and coke-oven a, xxvii. 271; 
:enard pit, xxvii. 272; Thiers pit, 

xxvii. 268. 
Bully-Grenay collieries, xxvii. 279. 
Courrieres collieries. No. 5 pit, xxvii. 

275. 
Escarpelle collieries, xxvii. 255. 
Lens collieries, xxvii. 276. 
Lievin collieries, xxvii. 278. 
Production of minerals, 1882 and 1883, 

Anon., xxxiii. abs. 99. 
Bemarks on the state of Belgium and 

France in respect to the production 

of coal as compared witn England 

and Scotland, by M. Dunn, iv. 287; 

discussion, iv. 264; v. 12. 
Coal-mines and iron-works of Besseges, 

Alais, Gard, by Matthias Dunn, v. 

27. 
Mines of Vialas, Lozere, by H. 

Gamier, xxxiii. abs. 22. 
Besseges collieries, by J. B. Marsaut, 

xxxii. abs. 53. 
Nord and Pas-de-Calais coal-fields, 

Official, xxxiv. abs. 26. 
Iron-mines of Palmesalade, Gard, bj 

— Peyre, xxxiv. abs. 33. 
Anthracite and lime industries of 

Maurienne, Savoy, by — Villet, 

xxxiii. abs. 85. 
Nord and Pas-de-Calais coal-fields, bj 

£. Yuillemin, xxvii. 245 ; discussion, 

xxvii. 248. 

Oerfnany. 

Coal-mining industry of Lower Silesia, 

Anon., xxxviii. abs^ 17. 
Oil industry of Oelheim, near Peine, 

BrunswicK, by B. Baldai^, xxxii. 

abs. 78. 
Bammelsberg mine, Harz, by L. Banu 

xxxviii. abs. 28. 
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Sunderoth mining district, Cologne, 
by F. L. Kinne, xxxiv. abs. 68. 

•Gamphausen shafts of the Boyal Dud- 
weiler-Jaffersfreude colliery, Saar- 
bnicken, by Dr. — Klose, zxxii. abs. 
66. 

Westphalian coal-field, by P. Lebacgz, 
Ph. Passelecq and A. Stoesser, zxxiii. 
abs. 106. 

Mining at Saarbriicken, with an ac- 
count of the structure of the coal- 
field, by A. R. Sawyer, xxviii. 9 ; dis- 
cussion, zxviii. 64. 

•Silver-mines at Marienburg, Saxony, 
by R. Wengler, 3cxxvi. abs. 37. 

Italy. 

Sulphur-mines of Sicily, by Philip 
Carroll, xxxviii. abs. 50. 

Portugal, 

History of mining in Spain and Por- 
tugal, by Fernando Bemaldez, 
zxxiii. abs. 47. 

Boumatiia. 

Salt-mines, by Maxime Pelle, xxxvi. 
abs. 31. 

liussia. 

Coal-fields of the Urals, by V. Alex- 

saeff, xxxvii. abs. 93. 
Petroleum industry of the Caucasus, 

by S. Goulichambaroff, xxxiv. abs. 

70. 
Petroleum industry of the Caucasus, 

by — Longuety, xxxiv. abs. 70. 
Coal-fields and mining industries of 

Russia, by John Bell Simpson, xxiv. 

3; discussion, xxiv. 16, 150. 

Servia. 

Mines, by A. Getting, xxxvii. abs. 10. 
Coal, by A. Getting, xxxviii. abs. 64. 

Spain. 

Pyrites-deposits of the province of 

Huelva, by John Allan, xxxvii. 27; 

discussion, xxxvii. 45. 
Gold-mines of Guadalajara, by — 

Autissier, xxxiv. abs, 31. 
History of mining in Spain and 

Portugal, by Fernando Bemaldez, 

XXXI ii. abs. 47. 
Mines of Bilbao, by G. Gandolfi, 

xxxviii. abs. 26. 
Mines and works of Almaden, by G. 

Gandolfi, xxxviii. abs. 53. 
Belmez-Espiel coal-field, Cordova, by 

G. Ganaolfi, xxxviii. abs. 55. 
North Spanish coal-fields, Asturias, by 

Wenceslao Gonzalez, xxxiv. abs. 36. 
Mines of Bilbao, by A. Habets, xxxviii. 

abs. 25. 



Belmez coal-mines, by Francisco 
Crooke Loring, xxxiii. abs. 36. 

Pyrites-deposits of Rio Tinto, Huelva, 
hj David T>yzack, xxxvii. 45 ; discus- 
sion, xxxvii. 49. 

Alosno copper-mines, Huelva, by Fr. 
Wimmer, xxxiv. abs. 63. 

d. — Asia. 

China. 

Progress of coal-mining industry in 
China, by Thomas Young Hall, xv. 
67; discussion, xv. 1. 

Coal-mining in northern China, by 
Kwong Yung Kwang, xxxvii. abs. 23. 

Formosa. 

Notes on the coal-fields and coal-min- 
ing operations in northern Formosa, 
hj David Tyzack, xxxiv. 67; discus- 
sion, xxxiv. 77, 190. 

India. 

Coal-mininff at Warora, Central Pro- 
vinces, by Charles Z. Running, 
xxxviii. 77; discussion, xxxviii. 169. 

Malay Peninsula. 

Tin-mining in Perak, by J. de Morgan, 
xxxvi. abs. 3. 

Persia. . 

Turquoise-mines, by General A. Hoo- 
tum Schindler, xxxiv. abs. 19. 

e. — Africa, 

GeologT and description of the dia^ 
mond-mines of South Africa, by A. 
MouUe, XXXV. abs. 17. 

Diamond-mines of Kimberley and De 
Beers, Cape Colony, by T. P. Wat- 
son, xxxiii. abs. 41. 

f. — America. 

Bolivia. 

Silver-mines of Oruro, by A. Webner, 

xxxvi. abs. 51. 
Mining, by H. Reck, xxxiv. abs. 60. 

Canada. 

Pictou coal-field. Nova Scotia, by 
Edwin Gilpin, xxii. 139; discussion, 

xxii. 148. 

Mineral statistics of British Columbia, 
1886, Official, xxxvii. abs. 56. 

Coal-fields of Nova Scotia, by John 
Rutherford, xix. 113. 

United States of America. 

Nottingham colliery, Pennsylvania, 

Anon., xxxviii. abs. 6. 
Quicksilver-mimes of New Almaden, 

California, Anon., xxxviii. abs. 8. 
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PMcolenm and natural gas in New 

York State, by Charles A. Ash- 

Imnier, xxxyih. ab«. 64. 
Cheap mining and milling at the 

Spanish mine, California, oy F. W. 

Bradley, xzxvii. abs. 75. 
Baasick mine, Colorado, by L. B. Gra- 

bUl, zxxiii. abs. 62. 
Anthracite coal-regions of northern 

America, by William Green, jun., 

ziii. 25; discussion, ziii. 14, 99, 157, 

163. 202. 
Iron-ore mining at the Chapin mine, 

Michigan, by Per Larsson, zxxviii. 

abs. ^. 
Waste in mining in Pennsylvania, by 

P. W. Sheaf er, xxxviii. abs. 5. 
Natural gas in America, by H. Wink- 

lehner, xxxvii. abs. 57. 

Uruguaif. 

Mininj^, by German Aye Lallemant, 
xxxiii. abs. 8. 

g. — A uHrcUoii ia . 

Australui. 

New South Wales. 

Mineral wealth. Anon., xxxii. abs. 83. 

Charles pit, Flaggy Creek pit head- 
ing: description of the survey, by 
Jas. Hunter, xxxviii. 13 ; discussion, 
xxxviii. 16. 

Mineral products, by John Mackenzie, 
xxxviii. abs. 61. 

Mineral products, by C. S. Wilkinson, 
xxxviii. abs. 61. 

Mineral products, by Harrie Wood, 
xxxviii. abs. 61. 

Queensland. 

Mount Morgan gold-mine, by Dr. A. 
Leibius, xxxv. abs. 26. 

Borneo. 

Chinese gold-mines, by C. J. Van 
Schelle, xxxii. abs. 2. 

Java. 

Soekaboemi coal-field, by J. A. Hooze, 
xxxii. abs. 2; xxxiii. abs. 13. 

Xew Caledonia. 

Mining of nickel, by Charles du 
Peloux, xxxv. abs. 20. 

3. Pbospbctino Ain> Boring fob 

MlKEBALS. 

Boring deep wells by water-pressure. 

Anon., xxxiii. abs. 5. 
New uses of bore-holes. Anon., xxxvii. 

abs. 16. 
Diamond drill, by A. Bassett, xxiii. 

179; discussion, xxiii. 188. 
Ore-seeking with the magnetic needle, 

by Horacio Bentabol, xxxiv. abs. 35. 



Notes on diamond rock-boring, by T. 
J. Bewick, xzz. 93 ; discussion, xxx. 
101 ; zxzi. 40. 

Fracture of a boring tool by ^piamite, 
by — Brunet, xxxiii. abs. 82. 

Description of an instrument for ascer- 
taining the inclination from the per- 
Sendicnlar of bore-holes and the 
irection of such inclination, hj Ch. 
Ziethen Bunning and J. KennetSi 
Guthrie, xxix. 61; discussion, xxix. 
70, 189. 

Description of patents connected with 
mining operations, by Theo. Woe* 
Bunning, discussion, xvii. 32, 54; 
1866, xvii. app. I.; 1867 and 1868, 
xviii. app. I.; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, zxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 
9; 1874, xxiv. app. 9; 1875, xxv. 
app. 9. 

Cranston deep-boring machine, f<H' 
sinking artesian-wells, sub-marine 
boring and boring for minerals, by 
J. G. Cranston, xxx. 263; discussion, 
xxx. 264. 

Results of recent American borings, 
by £. Gad, xxxviii. abs. 45. 

Rock-salt in the new red sandstone at 
Middlesbrough (including descrip* 
tion of Mather-and-Platt boring- 
machine), by John Marley, xiii. 17; 
discussion, xiii. 92, 106. 

Coal-mining, etc., in Northnntiberiand 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Jefferson automalxc free-falling hy- 
draulic boring apparatus, by Kobert 
Miller, xxix. 235; discussion, xxx. 
83. 

Prospecting for magnetic ores with the 
needle, by L. Perard, xxxiii. abs. 25. 

Method of tubing bore-holes in pus- 
ing clay, quicksands and other 
arenaceous and water-bearing strata, 
by P. S. Reid, ix. 199; discussion, 
X. 247. 

Boring against water in coal-mines, by 
Alexander Roes, xix. 171 ; discusaon, 
xix. 175. 

Diamond boring machines, by — Teck- 
lenburg, xxxiii. abs. 7. 

Diamond rock-borer for artesian weUa, 
by — Tecklenburg, xxxiii. abs. 90. 

4. Working of MnnsBAiiS. 

Ventilation and gases of coal-mines, 
and the working of {Hilars, by Wm. 
Barkus, sen., i. 239; discussion, i. 
233. 

Description of patents connected with 
mining operations, by Theo. Wood 
Bunning, discussion, xvii. 32, 54; 
1866, xvii. app. I. ; 1867 mnd 1868, 
xviii. app. I.; 1869, xix. app. 39; 
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1870, XX. app> 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 
9; 1874, XXIV. app. 9; 1875, xxv. 

app. 9. 
Observations on ^llar working in 
Northumberland and Durham col- 
lieries, by Stephen C. Crone, ix. 17; 
didacussion, ix. 16, 29. 
Method adopted in working the main 
seam of coal at Moira, Leicester- 
shire, particularly with reference to 
spontaneous combustion, by George 
Fowler, x. 161 ; discussion, x. 167. 
Method of abstracting explosive gas 
from the goaves of coal-mines, and 
of assisting the drainage of gas from 
the solid coal, by George Fowler, 
xviii. 157; discussion, xviii. 151; 
xix. 84. 
Method of working coal by longwall, 
with especial reference to deep work- 
ings, by George Fowler, xix. 27; 
discussion, xix. 37, 86. 
Experiments made at Framwellgate 
colliery upon longwall way of work- 
ing, 1850, oy Wm. Green, jun.,xii. 39. 

Wowdng of thin seams of coal, with 
observations on longwall and board- 
and-pillar work, by G. C. Green well, 
iv. 193; discussion, v. 5. 

Two systems of working the main coal 
at Moira, Leicestershire, by W. S. 
Greeley, xxxii. 181; discussion, 
xxxii. 221. 

Mode of working the thick or ten-yards 
coal of south Staffordshire, by Henry 
Johnson, x. 183 ; discussion, x. 197. 

Method of working coal by longwall 
at Annesley colliery, Nottingham- 
shire, by Henry Lewis, xxi. 3; dis- 
cussion, xxi. 8, 104. 

System of working coal by the long- 
wall plan, by William Lishman, xvi. 
45; oiscussion, xvi. 42, 107. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Iniprovements in mining methods, by 
'Proi. Bochelt, xxxiii. abs. 5S. 

Boring against water in coal-mines, by 
Alexander Boss, xix. 171; disrus- 
sion, xix. 175. 

Mi ning in large bodies of ore, by R. P. 
Bothwell, xxzriii. abe. 30. 

Methods oi pillar woridng in the 
South Durham aad Cleveland dis- 
tricts, by Wm. Spencer, jnn., viii. 
87; dinrnwioB, viii. 175; ix. 16. 

Woxldiig Mid veatilalMS of coal-mines 
in Northumberland aad Durham, hj 
John Wales, viL 9; dismssioD, vii. 
29, ai, 43. 

L<HigwaU wmMm^ at East Hetti^n 
o^lissT, W W. O. Wood, xxv. 251 ; 

" ' 64. 



Progress of coal-mining in the countiiM 
of Derbvshire and ^ttinghamshire, 
with a brief account of tne mode of 
working by lonewall, by J. T. Weed- 
house, X. 117 ; aiscussion, x. 137. 

5. Dbillino, Bobino Machinbs, 
Cutting Machinbs, Tools, btc. 

Boring deep wells by water pressure. 

Anon., xxxiii. abs. 5. 
Brandt hydraulic drilling-machine. 

Anon., xxxvii. abs. 34. 
Lechner electric coal-cutting machine, 

Anon., xxxviii. abs. 6. 
Jeffrey air-feed drill. Anon., xxxviii. 

abs. 23. 
Jeffrey electric coal-mining machine, 

Anon., xxxviii. abs. 67. 
Diamond drill, by A. Bassett, xxiii. 

179; discussion, xxiii. 188. 
Notes on diamond rock-boring, by T. 
J. Bewick, xjtx. 93; discussion, xxx. 
101; xxxi. 40. 
Jones-and-Bidder machine for workine 
and breaking down coal, by S. F. 
Bidder, xix. 11; discussion, xix. 13, 
97 ; experiments at Usworth colliery, 
xix. 14; experiments at Lawton and 
Harecastle collieries, xix. 96. 
System of coal-getting with Burnett 
roller mining-wedge and nicking- 
machine, by W. J. Bird, I. xxxiv. 
193 ; n. XXXV. 97 ; discussion, xxxiv. 
198; XXXV. 97, 99. 
Fracture of a boring tool by dynamite, 

by — Brunet, xxxiii. abs. 82. 
Description of patents connected with 
mining operations, by Theo. Wood 
Bunning, discussion, xvii. 32, ^; 
1866, xvii. app. I.; 1H67 and 1H68, 
xviii. app. I.; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 
9; 1874, XXIV. app. 9; 1875, xxv. 
app. 9. 
Cranston deep borinff-roa<;hine, for 
sinking artesian-wells, sub-marine 
boring and boring for minerals, by 
I J. G. Cranston, xxx. 263 ; dist^uiwion, 
i XXX. 264. 
Donnesthorpe-Firth-Kidley coal-r;ut- 
ting roa^;nin4>, by John Daglish and 
Lindsay Wo<h1, xii. 63; diMruMion, 
xii. 48, 78. 
Bomet hand-br^ring machine, by K, L, 
I Dumas, xxxvii. fl7. ^ 

; Durant hand-borinff machine, liy H. 
j Durant, xxxvii. ami. 67. 
I 8elf-acting hydraulic; ff^mUfUiting 
; machine; in us#; at Kippax coUii^ry, 
Leeds, by T. W. KmhlHtm, xiv. H^f ; 
I discossi^m, xiv. 106, 116, 136. 
I Power, #rffe<rt, r^ost and wag#fs parntid, 
by driving witb bydrauH/f, tuttn^ 
tnrttmed^ir and Hinnd'pirwttr drills, 
by II. R. F^^rstsr, xsxl. sIm, ift. 
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Results of recent American borings, by 

E. Gad, xxxyiii. aba. 45. 
Cost of machine-drilling compared 

with hand-drilling, by C. Uaber« 

xxzi. aba. 24. 
Haswell mechanical coal-getter: an 

invention for working coal without 

the aid of gunpowder or other ex- 

Sloaives, by W. F. Hall, xzxiii. 37; 
iscuasion, xxxiii. 55. 

Cranaton pneumatic rock-drill, by 
Thomas Heppell, xxiz. 221. 

Jarolimek hand-boring machine, by 
Joseph Hozak, xxxiii. aba. 94. 

Hurd-and-Simpaon coal-getting and 
air-compreaaing machinery, by Fred- 
erick Hurd, xxiii. 107; discussion, 
xxiii. 112. 

Rotary borer, by Egyde Jarolimek, 
xxxii. abs. 56. 

Frohlich rock-boring machine, by H. 
Klupfel, xxxviii. aos. 41. 

Meyer stone-boring machine, by H. 
Lolling, xxxiii. abs. 6. 

Grafton-Jones coal-getting machine, 
by Arnold Lupton, xix. 239; discus- 
sion, xix. 242. 

Improvements in boring for minerals, 
wells and shafts. Kind system, by 
Herbert Mack worth, ii. 57; discus- 
sion, ii. 99. 

Waring coal-cutting machine, by 
Herbert Mack worth, ii. 67; discus- 
sion, ii. 81, 101. 

Rock-salt in the new red sandstone at 
Middlesbrough (including descrip- 
tion of Mather-and-Platt boring- 
machine), by John Marley, xiii. 17; 
discussion, xiii. 92, 106. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Substitutes for blasting in coal-mines, 
by J. Mayer, xxxiii. abs. 91. 

Jefferson automatic free-falling hy- 
draulic boring apparatus, by Robert 
Miller, xxix. 235; discussion, xxx. 
83. 

Rigg - and - Meiklejohn coal - cutting 
machine, by D. P. Morison, xxviii. 
75; discussion, xxviii. 78, 188. 

Experiments with hand - boring 
machines, by Hugo Preuss, xxxiii. 
abs. 74. 

Method of tubing bore-holes in passing 
clay, quicksands and other aren- 
aceous and water-bearing strata, by 
P. S. Reid, ix. 199; discussion, x. 
247. 

Plom - and - d*Andrimont system of 
blasting, by W. Schulz, xxxviii. abs. 
65. 

Simpson mineral excavating machi- 
•nery, by George Simpson, xx. 159; 
discussion, xx. 162. 



Coal-cutting and breaking-down appa> 

ratus, by A. L. Steavenson, xix. 59; 

discussion, xix. 61. 
System of working limestone at Lump- 

sey mines by hydraulic drills, by A. 

L. Steavenson, xxxvi. 67 ; discussion, 
' xxxvi. 71, 121. 
Leon-Dru percussion boring-machine 

with hydraulic pressure, by — Teck- 

lenburg, xxxii. abs. 67. 
Diamond boring-machines, by — Teck- 

lenburg, xxxiii. abs. 7. 
Diamond rock-bores for artesian wells, 

by — Tecklenburg, xxxiii. abs. 90. 
Application of hand-power machines to 

boring shot or other holes in mines: 

Villepi^ue perforator, Macdermott 

and Williams, xx. 65. 
Warsop rock-drill, by John Wallace, 

xxiii. 259; discussion, xxiii. 264. 
Walcher mining-wedge, by Eugen 

Ritter von Wurzian, xxxvi. abs. 27. 

6. Blasting, Explosivks, Fuze, 
Stemming, etc. 

a. — General. 

I Report of the French commission on 
tne use of explosives in the pre- 
sence of fire-damp in mines, xiv. and 
164 pages. Price to members, 3s.; to 
non-members, 15s.; post free 3d. 
extra. 

Report of the proceedings of the 
nameless explosives committee, 
vii. and 136 pages. Price to mem- 
bers, 5s.; to non-members, 10s.; 
poet free 3d. extra. 

Relative power of explosives, by — 
Bertholet, xxxvi. abs. 48. 

Description of patents connected with 
mining operations, by Theo. Wood 
Running, discussion, xvii. 32, 54; 
1866, xvii. app. I.; 1867 and 1868, 
xviii. app. I.; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 
9; 1874, XXIV. app. 9; 1875, xxv. 
app. 9. 

Prevention of explosions in mines 
caused by the use of powder, by 
Oscar Bustin, xxxi. abs. 7. 

Improvements in shot-firing, by P. F. 
Chalon, xxxvii. abs. 28. 

Mechanical effect of blown-out shot* 
on ventilation, by — Clarke and 
Henry Hall, xxv. 239; discussion, 
xxvi. 101. 

Safety-lamps and shot-firing, by 
William Galloway, xxiv. 63; discus- 
sion, xxiv. 67, 167. 

Results of the employment of new ex- 
plosives in royal collieries in Ger- 
many, by M. Geor^ri, xxxii. abs. 47. 

Analyses of explosives, by Dr. W. 
Hampe, xxxiii. abs. 8. 
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l^xperiments made with explosives 
used in mining, by Dr. — Klose, 
xxxiii. abs. 11. 

Experiments with explosives, by H. 
Lohmann, xxxviii. abs. 56. 

Blasting with distributed charges, by 
Hugo Miinch, xxxiii. abs. 56. 

Beport of the commission on dynamite 
stores, by D. Mu^ue, xxxii. abs. 18. 

Accident at Des fiosiers pit, 1883, 
Official, xxxiii. abs. 101. 

Firing shots in mines containing fire- 
damp, by — Perrin, xxxvii. abs. 72. 

h. — Explosives, etc. 

New explosives. Anon., xxxii. abs. 15. 
Kosman safety-cartridge for mines. 

Anon., xxxvi. abs. 25. 
Steinau lime-cartridge. Anon., xxxvi. 

abs. 45. 
Securite, Anon., xxxviii. abs. 64. 
Dynamite, etc., by Ed. Achard, xxxii. 

abs. 82. 
Grisoutite, carbonite, dynamite, etc., 

by — Braive, xxxviii. abs. 26. ^ 
Securite: a new blasting compound, 

by S. B. Coxon, xxxvi. 79; discus- 
sion, xxxvi. 82. 
SiiUd- and dynamite-cartridges, by 

Wilhelm Jicmski, xxxviii. abs. 7. 
Hellhoffit and carbonit, by — Margraf , 

xxxvi. abs. 27. 
Grisoutite, by Johann Meyer, xxxviii. 

abs. 61. 
Hellhoffite, by Alois Pfeffer, xxxvii. 

abs. 49. 
Hellhoffite and coal-dust, by Eudolph 

Schneider, xxxvii. abs. 50. 
Mining coal by compressed lime, by 

Frank Murray Still, xxxiii. 13; dis- 
cussion, xxxiii. 16, 59. 
Hellhoffite and dynamite, by A. Wies- 

ner, xxxvii. abs. 45. 

r. — Fuze, etc. 

Pistol for firing of shots. Anon., 
xxxviii. abs. 66. 

Lauer friction-match system of ignit- 
ing shots, by J. Mayer, xxxvii. abs. 
46. 

Systems of firing shots, by Johann 
Meyer, xxxviii. abs. 62. 

Ignition of shots in fiery mines, by — 
Mortier, xxxvii. abs. 30. 

d. — Stemming, etc. 

Water-cartridges, Anon., xxxvi. abs. 25. 

Tamping drill-holes with plaster of 
Paris, by Frank Firmstone, xxxiv. 
abs. 29. 

Danger of sparks produced from 
prickers and stemmers used for blast- 
ing purposes in coal-mines, and 
sparks otnerwise produced, by Henry 
Lawrence, xxxiii. 3; discussion, 
xxxiii. 6, 61. 



7. Shaft Sinking, Tunnelling, etc' 

Dickinson-Brunton tunnelling mach- 
ine. Anon., xix. 92. 

Channel tunnel-works, 1882, Anon., 
xxxii. 55. 

Sinking of the Ida shaft at Hohndorf, 
Anon., xxxiii. abs. 5. 

Arlber^ tunnel bored through. Anon., 
xxxiii. abs. 75. 

Stone tubbing. Anon., xxxvi. abs. 29. 

Sinking a shaft through quicksands by 
compressed-air. Anon., xxxvi. abs. 
35. 

New uses of bore-holes. Anon., xxxvii. 
abs. 16. 

Deepening shafts. Anon., xxxvii. abs. 
58. 

Haase system of sinking through 
quicksands. Anon., xxxviii. abs. 29. 

Poetsch system of sinking through 
aquiferous strata by freezing, by — 
Alby, xxxvii. abs. 39. 

Strength of tubbing in shafts, and the 
pressures or forces it has to resist, by 
John J. Atkinson, ix. 175. 

Precautions proper to be adopted in 
order to secure the stability and pre- 
vent the displacement or failure of 
close-topped tubbing in the shafts of 
mines, by John J. Atkinson and 
William Coulson, sen., xi. 9; dis- 
cussion, xii. 19, 43, 46. 

Form and arrangement of pit-shafts, 
by F. Baumann, xxxiv. abs. 8. 

Pressure exerted by water in soil, by 
L. Brennecke, xxxvi. abs. 16. 

Walling of shafts, by — Buisson, 
xxxvii. abs. 71. 

Description of patents connected with 
raining operations, by Theo. Wood 
Bunuing, discussion, xvii. 32, 54; 
1866, xvii. app. I.; 1867 and 1868, 
xviii. app. I.; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app, 
9; 1874, XXIV. app. 9; 1875, xxv. 
app. 9. 

Sinking through running-sands at 
Quievrechain, by E. Chavatte, xxxii. 
abs. 51. 

Historical resume of the Channel tun- 
nel and of the transport of power, 
by Daniel Colladon, xxxiii. abs. 47. 

Poetsch method of sinking through 
water-bearing strata, by E., xxxiii. 
abs. 94. 

Method of measuring the depths of 
working shafts, by — Grafe, xxxii. 
abs. 57. 

Coffering of shafts to keep back water, 
hj N. E. Griffith, xxvi. 3; discus- 
sion, xxvi. 8. 

Bapid sinking, by Henry Hall, xxix. 
243; discussion, xxix. 246. 

Permeability of cements and mortars, 
by L. M. Haupt, xxxviii. abs. 21. 
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Poetsch system of passing through 
water-beariBg strata, by J. Keller, 
xxxiv. abs. 72. 

Poetsch system of passings through 
water-bearing strata, by F. Lebxe- 
ton, xzxv. abs. 33. 

Sinking of shafts in water-bearing 
strata, by H. Lueg, zxzyiii. abs. 3. 

Improvements in boring for minerals, 
wells and shafts. Kind system, by 
Herbert Mackworth, ii. 57; discus- 
sion, ii. 99. 

Use of iron curbs or cribs for securing 
the sides of pits and drifts, by — 
Male, xxzv. abs. 53. 

-Coal-mining, etc., in Northumberland 
and Durham, by J. 3iarley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Wallin|r of shafts, by — Maussier, 
xxxvii. abs. 71. 

Poetsch system of paseimr through 
water-bearing strata, by H. Poetsch, 
xxxiv. abs. 39. 

Murton winriing in the county of Dur- 
ham, by Edward Potter, v. 43; dis- 
cussion, V. 148. 

St. Gothard tunnel-works, by — 
Bevaux, xxxii. abs. 38. 

Mount Viso tunnel, Italy, by — Rey, 
xxxii. abs. 13. 

Sinking of pit-shafts by boring under 
water, as practised by Messrs. Kind 
and Chaudron, by Warrington 
Smyth, XX. 187; discussion, xx. 199; 
xxi. 9. 

Sinking through the sand at Ryhope 
colliery, by John Taylor, v. 148 ; dis- 
cussion, V. 149. 

•Chronological review of a number of 
shaft borings, by — Tecklenburg, 
xxxii. abs. 76. 

Use of cement for walling, as a substi- 
tute formetal tubbing inshafts, by W. 
Watson, ix. 73 ; discussion, ix. 68, 
142. 

8. Supporting Excavations. 

Rock pressure, Anon., yxxviii. abs. 64. 

Use of iron supports in the main-roads 
of mines instead of masoniy or tim- 
bering, by W. J. Bird and G. Meyer, 
xxxvii. 135; discussion, xxxvii. 
141. 

Metallic lining for galleries, by — 
Gerrard, xxxvi. abs. 35. 

Hesults of an experiment made at 
Framwellgate colliery to ascertain 
the comparative preserving power of 
coal-tar and quicklime upon under- 
ground timber, as compared with 
each other, and with non-prepared 
timber, by Wm. Green, jun., xii. 
37. 

Introduction of steel supports for the 
maintenance of main-roads in the 



mines of Cleveland, by A. L. Steaven- 
son, xxxvii. 221; discussion, xxxrii. 
244. 
Tellier system of supporting stone* 
drifts, by L^on Tellier, xxxvi. abs. 
34. 

9. SUB8IDBNCS8. 

Nanticoke mine disaster. Anon., xxxv. 
abs. 56. 

Rock pressure. Anon., xxxviii. abs. 
64. 

Effect produced upon beds of coal bj 
working away the over or under- 
lying seams, by George Elliot, iv. 
141; discussion, v. 17. 

Effects produced on the surface by 
mine- workings, by — Fayol, xxxv. 
abs. 62. 

10. Surface Abbakgehents. 

11. Winding, Hauling, Undehgbound 
Tbanspobt and AppiiiANCES, Ropes, 
Horses and Signalling. 

a. — Ropes, etc. 

Report on breakage of colliery ropes in 
France, by L. Aguillon, xxxi. abs. 
17. 

Testing ropes and sockets by hydrau- 
lic power, by — Baumann, xxxi. abs. 
20. 

Description of patents connected with 
mining operations, by Theo. Wood 
Running, discussion, xvii. 32, 54; 
1866, xvii. app. I. ; 1867 and 1868, 
xviii. app. I.; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 
9; 1874, XXIV. app. 9; 1875, xxv. 
app. 9. 

Experiments on the strength of wire- 
ropes and chains, by J. Daglish, vii. 
211; discussion, viii. 13. 

Cause of the loss of strength in iron- 
wire when heated, by John Daglish, 
viii. 181. 

Experiments upon winding, wire-ropes, 
by A. Kas, xxxvi. abs. 24. 

Accidents to winding-ropes in Dort- 
mund, 1884, Official, xxxv. abs. 5. 

Strength of winding-ropes, by — 
Peters, xxxiv. abs. 69. 

Breakage of a winding-rope at the 
Duke Hardenbere colliery, West- 
phalia, by Franz Peters, xi^xii. abs. 
80. 

Flat manilla hemp winding-ropes, by 
Chas. Vertongen, xxxiv. abs. 55. 

Winding-ropes in Dortmund, by — 
Wenderotn, xxxi. abs. 21. 

Winding-ropes and their cost in Ger- 
many, by — Wenderoth, xxxvii. abs. 
24. 
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b. — Winding, etc. 

Breaking of links in pit-chains, dis- 
cussion, xi. 161. 

Poech automatic gates for winding- 
shafts, Anon., xxxvi. abs. 23. 

Model hoisting arrangements. Anon., 
xxxviii. abs. 7. 

Achard safety-cage, by — Achard, 
xxxvii. abs. 70. 

Use of the safety-cage and disengaging 
catch, by Robert Aytoun, x. 83 ; dis- 
cussion, X. 89. 

Improved plan for drawing coals, by 
Robert Aytoun, xiv. 110; see Colliery 
Guardian, July 8th, 1865. 

Safety-cage, exhibited by James 
Barkus, xyiii. 2. 

Winding with a sheave instead of a 
drum by — Baumann, xxxiii. abs. 
9. 

Prevention of over-winding, by — 
Baure, xxxv. abs. 47. 

Safety-cages, by E. H. Birkenhead, 
viii. 5. 

Raising coals from great depths by 
atmospheric pressure, on the 
Blanchet system, translated by 
Theo. Wood Bunnmg, xxiii. 81 ; dis- 
cussion, X3uii. 89. 

Committee to investigate the action of 
safety-cages and hooks, appointed, 
xvi. 128, 130; discussion, xvii. 41, 
114; report, xix. app. 1; discussion, 
XX. 80. 

Broadbent safety-cage, by John Dag- 
lish, xvi. 33; discussion, xvi. 31, 87, 
106. 

Counterbalancing of winding-engines, 
by John Daglish, xx. 205; discus- 
sion, XX. 212; xxi. 218. 

Application of counterbalancing and 
expansion to winding-engines, by 
John Daglish, xxv. 201; discussion, 
XXV. 207; xxvi. 64. 

Improved expansion gearing for wind- 
ing-engines, by John Daglish, xxix. 
3; discussion, xxix. 5. 
Steel-rail guides, by Ch. Demanet, 
xxxi. abs. 28. 

Stauss keps, by A. Demeure, xxxvii. 
abs. 40. 

Scroll-drum, by George Fowler, xxi. 
86; discussion, xxi. 90, 218. 

Hydraulic motors in the Saxon silver- 
mines, by Gustav Hahn, xxiii. abs. 
79. 

Harper improved safety-cage appara- 
tus for ordinary wire-rope con- 
ductors, by John P. Harper, xvi. 
113; discussion, xvi. 106, 127. 

New hand-gear assisted by steam, for 
starting and reversing winding- 
engines, used in Belgium, by A. S. 
Hefschel, xxvi. 145; discussion, 
xxvi. 148. 



Apparatus for the prevention of over- 
winding, by James I' Anson, xxix. 
187; discussion, xxix. 188, 227. 

Safety-cage, by J. Knowles, vi. 235. 

Direct-acting pumping-engines and 
direct-winding en^fines, by John 
Knowles, xv. 19; discussion, xv. 26, 
121. 

Self-acting rope fastener for winding, 
by W. Laute, xxxii. abs. 65. 

Safety-hooks, by William Logan, xxix. 
201; discussion, xxix. 214, 229. 

Klinik safety-catch for cages, by 
Richard Luders, xxxviii. abs. 16. 

Safety-cages, by John Marley, xv. 
107 ; discussion, xv. Ill ; xvi. 23. 

Fowler apparatus for loading and un- 
loading pit-cages, by D. P. Morison, 
xxiii. 29; discussion, xxiii. 35. 

Shaft and winding machinery at the 
Bockwa-Hohndorf-Vereinigtfeld col- 
liery, by B. Ctto, xxxiv. abs. 8. 

Description of a winding-engine with 
self-acting variable expansion, by 
William Page, xxvi. 109 ; discussion, 
xxvi. 114. 

Winding-engine for Anzin collieries, 
by — de QuiUacq, xxvii. 280. 

Control-apparatus for winding-engines, 
by J. Sprenger, xxxvii. abs. 21. 

Cage-catches, by Julius Sprenger, 
xxxvii. abs. 42. 

Hydraulic brakes for winding-engines, 
by Julius Sprenger, xxxvii. abs. 
.43. 

Hand-lever assisted by steam, for re- 
versing winding and other large 
engines, by A. Stevart, xxvi. 147; 
discussion, xxvi. 148. 

Walker detaching-hook, by W. Wal- 
ker, xxiv. 35. 

Safety-cage, by James Watson, xvii. 30. 

White - and - Grant safety - cage for 
mines, by N. Wood, iii. 29; discus- 
sion, iii. 225. 

Reumaux hydraulic rams for lowering 
the cage at the bottom of the shaft, 
by J. Wuillot, xxxvi. abs. 16. 

c. — Haulage, etc. 

Legrand system of chair sleepers, dis- 
cussion, xvii. 32. 

Haulage exhibits in the Newcastle- 
upon-Tyne Jubilee exhibition, xiLxvi. 
218. 

Advantage and necessity of the intro- 
duction of steam-power for the pur- 
pose of underground conveyance in 
the coal and ironstone mines of 
south Staffordshire, by Samuel 
Bailey, x. 25; discussion, x. 37. 

Description of fourteen different 
modes of lubricating coal-tubs or 
corves, by Emerson Bainbridge, xxv. 
215; discussion, sixv. 223; xxvii. 
8. 

15 
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Greasing of pit-tubs with closed axle- 
boxes, by — Baumann, xxxi. abs. 37. 

Tail-ropes, by C. Berkley and G. C. 
Greenwell, xv. 81; discussion, xv. 

88, 143. 

Haulage at the Rothschild colliery, 
Hruschau, by Joeef Bohm, xxxiii. 
abs. 75. 

Underground conveyance in the Cleve- 
land district, with remarks on the 
action of the clip-pulley, etc., by 
William Cockbum, xvi. 95; discus- 
sion, xvi. 92, 125. 

Tail-rope committee, xiv. 112, 113, 
133; xvi. 1, 101; report, xvi. 104; 
report of the tail-rope committee, 
xvii. app. I. ; discussion, xviii. 61, 
71; presentation of books to Emer- 
son Bainbridge, engineer to commit- 
tee, xviii. 41. 

Underground haulage, committee ap- 
pointed, xxvii. 99. 

Application of machines worked by 
compressed-air in the collieries of 
Sarsiongchamps and Bouvy, Saint- 
vaast, Belgium, by F. L. Comet, 
translated by John Daglish, xxi. 
199; discussion, xxi. 217; xxii. 21, 
30, 72. 

Conveyance of coal underground, by 
John Daglish, xvi. 53; discussion, 
xvi. 49, 88. 

Automatic stops for wagons on in- 
clines, by — Dinolre, xxxvii. abs. 71. 

Haulage, by Alfred i^vrard, xxxiii. 
abs. 43. 

Hydraulic motors in the Saxon silver- 
mines, by Gustav Hahn,xxiii.abs. 79. 

Rope-haulage in mines, by E. Har- 
mant, xxxv. abs. 47. 

Remarks on endless-rope haulage, by 
W. Jackson, xxviii. 243; discussion, 
xxix. 71. 

Endless-chain haulage in Spain, by 
George Lee, xxxiii. 187; discussion, 
xxxiii. 212. 

Endless-cliain in Spain, by George 
Lee, xxxvii. 81. 

Safety-catch for tubs running upon in- 
clined-planes, by A. Lisbet, xxxvi. 
abs. 45. 

Automatic self-acting inclined-planes, 
by — Malissard-Taza, xxxv. abs. 64. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Underground haulage at Pelton col- 
liery, by D. P. Morison and James 
Nelson, xvi. 117; discussion, xvi. 
101, 127. 

Safety-catches for inclined-planes, by 
— Mortier, xxxvii. abs. 30. 

New method of rope-haulage, by 
James Pease, xxviii. 237 ; discussion, 
xxix. 71. 



Safety-catches for iaclined-plaues, by 

— Rameau, xxxvii. abs. 30. 
Token for coal-tubs, by J. Ramsay, t. 

1, 63. 
Rope transport in seams lying at hi^h 

angle», by Wilhelm v. Reuss, xxxiii. 

abs. 93. 
Inclines with intermediate landings, 

by Charles Ruidant, xxxviii. abs. 23. 
Electric machinery in mines, by Prof. 

W. Schulz, xxxiv. abs. 5. 
Incline worked by electric machineiy, 

by Siemens ana Halske, xxxvii. abs. 

80. 
Description of air-compressing machi- 
nery as applied to underground 

haulafi^e, etc., at Ryhope colliery, by 

W. N. Taylor, xxi. 73; discussion, 

xxi. 80; xxii. 21, 30, 72. 
Resistance of tubs to traction, by — 

Thibaut, xxxii. abs. 15. 
Rope- and chain-haulage at the royal 

coal-mine Von der Heydt, near Saar- 

briicken, by — VoUert, xxxii. abs. 65. 
Conveyance of coals underground in 

coal-mines, by Nicholas Wood, iii. 

239 ; appendix, v. 65 ; discussion. It. 

32; vi. 2. 
Endless-chain bank at Mariemont, by 

Jos. Wuillot, xxxiii. abs. 84. 

d. — Signalling y etc. 

Ramsey-and-Cooke signal indicator, by 
John Cooke, xix. 21 ; discussion, xix. 
24, 99. 

Electric signals on underground 
engine-planes, by William Lishman 
( Witton), xxiv. 165 ; discussion, xxiv. 
166. 

Coating for telepraph-wires, by C. 
Wideman, xxxiii. abs. 45. 

Horses, etc. 

Feeding and management of colliery 
horses, by Charles Hunting, xxxii. 
61; discussion, xxxii. Ill, 164. 

12. Lighting. 

a. — General. 

Ackroyd-and-Best safety-lamp clean- 
ing-machine, by William Ackroyd, 
xxxvii. 121. 

Testing of safety-lamps : an account of 
experiments made by Professors 
Kreischer and Winkler, by Prof. P. 
P. Bedson, xxxv. 3; discussion, 
xxxv. 43. 

Description of patents connected with 
mininjgf operations, by Theo. Wood 
Bunning, discussion, xvii. 32, 54; 
1866, xvii. app. I.; 1867 and 1868. 
xviii. app. L; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 9; 
1874, xxiv. app. 9; 1875, xxv. app. 9. 
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Safety-lamps and shot-firing, by 
William Qalloway, zziv. 63; discus- 
sion, itxiv. 67, 167. 

Safety-lam|>s for mines-: report of com- 
mission instituted in Belg^ium by 
decree of January 20th, 18&, trans- 

• lated by C. G. Jackson, xxix. 113. 

Lighting of fiery-mines in Belgium : 
decree of June 17th, 1876, trans- 
lated by C. G. Jackson, xxix. 129. 

Coal-minine, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Photometer, by — De Bey-Pailhade, 
xxxii. abs. 52. 

6. — Safety-lamps, etc. 

Jones safety-lamp, discussion, xi. 159. 

Aluminium wire-gauze for safety- 
lamps, discussion, xi. 178. 

Safety-lamps, discussion, xii. 72. 

Safety-lamps, Hetton lamp, xvii. 63. 

Edmund Hann safety-lamp, xviii. 5. 

Miiesler safety-lamp, with an electrical 
bell. Anon., xxxii. abs. 62. 

Ouvelier lock for safety-lamps. Anon., 
xxxvii. abs. 1. 

Howat multitubular lamp, by W. Arm- 
strong, xxix. 155. 

Improved safety-lamps of the Davy 
and Mueseler types, by James Ash- 
worth, xxix. 145; discussion, xxix. 
154. 

New safety-lamp, by Emerson Bain- 
bridge, xxiii. 15; discussion, xxiii. 
20. 

Safety-lamp designed to meet the re- 
quirements of the Mines Regulation 
Act, 1887, by Emerson Bainbridge, 
xxxvii. 75; discussion, xxxvii. 79. 

Craig - and - Bidder electro - magnetic 
lock for safety-lamps, by S. P. Bid- 
der, xix. 15; discussion, xix. 16. 

Marsaut lamp, by M. Walton Brown, 
xxxiv. 161; discussion, xxxiv. 165. 

Experiments on the Wolf safety-lamp, 
by M. Walton Brown, xxxiv. 293. 

Pieler spirit-lamp as a fire-damp in- 
dicator, by M. Walton Brown, 
xxxviii. 177 ; discussion, xxxviii. 182. 

Pieler lamp, and modes of indicating 
the presence of small quantities of 
fire-damp in mines, by T. W. Bun- 
ning, xxxiv. 285. 

Wolf safety-lamp, by T. W. Bunning, 
xxxiv. 291; discussion, xxxiv. 295. 

Cambessedes safety-lamp, by — Cam- 
bess^d^s, xxxvi. abs. 43. 

Safety mining-lamps, by — de Castel- 
nau, xxxvi. abs. 43. 

Marsaut safety-lamp, by F. Chal- 
meton, xxxii. abs. 16. 

Safety-lamps: notes on Mr. Marsaut's 
experiments, by H.- Le Chatelier and 
E. Mallard, xxxiii. abs. 39. 



Beport of a committee appointed to 
test safety-lamps, xTii. 5; second re- 
port, xvii. 37. 

Curter safety-lamp, by Prof. V. Curter, 
xxxiii. abs. 58. 

Safety-lamp, exhibited by John Dag- 
lish, xvi. 6. 

Pneumatic safety-lamp lock, by P. 
Devisme, xiii. 2. 

Douglas safety-lamp, by John Doug- 
las, XXXV. 65 ; discussion, xxxv. 67. 

Cuvelier lock for safety-lamps, by E. 
L. Dumas, xxxvi. 51; discussion, 
xxxvi. 54. 

Improved safety-lamp, by Dr. George 
Fife, i. 269. 

Improved safety-lamp, by Dr. — 
Glover, i. 187; discussion, i. 268. 

Safety-lamp for the use of coal-miners, 
by T. Y. Hall, i. 268, 270, 323. 

Observations on safety-lamps, by T. Y. 
Hall, ii. 26; discussion, ii. 78. 

Catrice apparatus for relighting locked 
safety-lamps, by L. Janet, xxxvii. 
abs. 54. 

Gauzeless safety-lamp, by James 
McKinless, xxxvii. 69; discussion, 
xxxvii. 72. 

Safety-lamps, by Johann Meyer, xxxiv. 
abs. 50. 

Safety-lamp lock, by James A. Rich- 
mond Morison, xviii. 2; discussion, 
xviii. 2. 

Safety-lamps in use at the royal col- 
lieries near Saarbriicken, Prussian 
fire-damp commission, xxxii. abs. 
80. 

Routledge-and-Johnson double com- 
bination miners' safety-lamp. Nos. 1 
and 2, by J. Routledge, xxxiv. 183; 
discussion, xxxiv. 188, 295. 

Mueseler lamp, by A. R. Sawyer, xxix. 
141 ; discussion, xxix. 144, 154. 

Benzine lamps in coal-mines by Dr. — 
Schondorff, xxxviii. abs. 4. 

Experiments upon the Boty safety- 
lamp, by Dr. — Schondorff, xxxviii. 
abs. 38. 

Experiments upon various forms of 
safety-lamps and imperfect safety- 
lamp, by Dr. — Schondorff, xxxviii. 
abs. 41. 

Fasteners for safety-lamps (paper with- 
drawn), by — Smith, xvi. 133. 

Experiments on safetv-lamps at Walls- 
end rolliery. by Tnomas John Tay- 
lor, i. 316; discussion, ii. 51. 

Safety-lamps for lighting coal-mines, 
by Nicholas Wood, i. 301, 318; dis- 
cussion, i. 237, 252; ii. 51. 

c. — Electriolamiis. 

Electric safety-lamp with Schanschieff 
primary single-liquid battery, by S. 
B. Coxon, XXXVI. 89; .discussion, 
xxxvi. 92. 
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Coet of electric ligfht, by Fred. Decker, 

xxxiii. abs. 78. 
Phosphorescent light, by Alphonse 

Dumar, xiv. 71. 
Incandescent lamps in explosive gases, 

by H. Hutchins, zxzvii. abs. 73. 
Swan electric lamp, as adapted for 

mining purposes, by Joseph Wilson 

Swan, XXX. 149; discussion, xxx. 

155. 
Electric safety-lamp, with portable 

secondary battery, by Joseph Wilson 

Swan, xxxi. 117; aiscussion, xxxi. 

118. 
Portable electric safety-lamp for 

miners, by Joseph Wilson Swan, 

XXXV. 51 ; aiscussion, xxxv. 54. 
Improved electric safety-lamp, by 

Joseph Wilson Swan, xxxvi. 3; dis- 
cussion, xxxvi. 7, 55. 
Portable electric lamp, by Oswald 

Swete, xxxviii. 17; discussion, 

xxxviii. 17. 
Sunlight electric miners lamp, by — 

Urquhart, xxxvii. 113; discussion, 

xxxvii. 114. 

13. Ventilation and Appliances. 

a. — (rpneral. 

Aroud tube-method of clearing a mine 
of fire-damp. Anon., xxxvii. abs. 
69. 

Ventilation of underground boilers, by 
Wm. Armstrong and John Daglish, 
xii. 79; discussion, xii. 78; xiii. 3. 

Ventilation of coal-mines, splitting 
currents, by — Arundel, v. 229. 

Theoiy of the ventilation of mines, by 
J. J. Atkinson, iii. 73; supplemen- 
tary matter (abstract of paper), iii. 
321; discussion, iii. 55, 236, 372; iv. 
4, 7, 32. 

Proportions in which air in mines dis- 
tributes itself over several splits or 
routes, having different lengths and 
offering different resistances to cur- 
rents of air passing through them, 
by John J. Atkinson, vi. 163 ; discus- 
sion, vii. 61, 105, 127, 184, 190. 

Experiments on the proportions in 
which different gross quantities of 
air . . divide themselves over 

splits of various lengths . . . , 
by John J. Atkinson, vi. 229. 

Law of the square roots of the ventilat- 
ing pressures bein^ proportional to 
the quantities of air, by J. J. Atkin- 
son, vi. 234. 

Relative importance of certain causes 
in producing changes of density in 
the air of mines, as it progresses in 
circulating, by John J. Atkinson, , 
vii, 115. 

^^eview of the results of the experi- 
ments that have been made to test 



. . certain . . . conclusions 
. . . relative to the ventilation of 
mines, by John J. Atkinson, vii. 133. 

Remarks on Mr. T. J. Taylor's prelimi- 
nary paper on " The causes of the 
variations of the density of air cir- 
culating in coal-mines,!' by John J. 
Atkinson, vii. 185. 

Remarks as to the comparative eft- 
ciency of two modes of ventilating 
the Hibemia collierjr, Prussia, by 
John J. Atkinson, xii. 51; discus- 
sion, xii. 47, 76. 

Paradoxes in the ventilation of mines, 
by John J. Atkinson and John Dag- 
lish, xii. 93; discussion, xii. 85; xiii. 
5, 14, 48, 104. 

Ventilation and gases of coal-mines, 
and the working of pillars, by Wm. 
Barkus, sen., i. 239; discussion, i. 
233. 

Ventilation of mines in Westphalia, by 
L. Bochet, xxxvi. abs. 17. 

Description of patents connt-cted with 
mining operations, by Theo. Wood 
Bunning, discussion, xvii. 32, 54; 
1866, xvii. app. I.; 1867 and 1868 
xviii. app. I.; 1869, xix. app. 39 
1870, XX. app. 9; 1871, xxi. app. 9 
1872, xxii. app. 9; 1873, xxiii. app 
9; 1874, xxiv. app. 9; 1875, xxv 
app. 9. 

Mechanical e|Fect of blown-out shots 
on ventilation, by — Clarke and 
Henry Hall, xxv'. 239; discussion, 
xxvi. 101. 

Water-gauge, barometer, and other 
observations taken at Seaham col- 
liery during the time the MaudUn 
scam was sealed up, by V. W. Cor- 
bett, xxxii. 225; discussion, xxzii. 
311. 

Removal of carburetted hydrogen in 
coal-mines by exploding it daily by 
means of electricity, by — Eikes, i. 
213. 

Experiments on the resistance to air- 
currents in mines, by T. L. Elwen, 
xxxviii. 205; discussion, xxxviii. 216. 

Separate ventilation and its cost, by 
B. R. Forster, xxxi. abs. 31. 

Method of abstracting explosive gas 
from the goavesvof coal-mines, and 
of assisting the drainage of gas from 
the solid coal, by George Fowler, 
xviii. 157; discussion, xviii. 151; 
xix. 84. 

Observations on the greater facility of 
ventilating dip than rise workings, 
by G. C. Greenwell, ii. 31; discus- 
sion, ii. 56. 

Ventilation of Prussian collieries, by 
A. Hasslacher, xxxii. abs. 22. 

Effective area [equivalent orifice] of 
air-cui^rents, by. R. Hausse, xxxii. 
abs. 18. , 
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Plan of ventirating coal-mines, by 
George Hepple, v. 145. 

Climatic conditions of the Zwickau, col- 
lieries. Saxony, by Ur. — Hesse and 
— Menzel, xxxii. abs. 41. 

Automatic swing door, by James A. 
Longridge, i. 235. 

Certain changes which take place in 
the condition of the air during its 
passage through the shafts and 
workings of a mine, and their effect 
upon ventilation, by J. A. Long- 
ridge, iv. 203. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Moisture of the air of mines, by R. 
Nasse, xxxviii. abs. 34. 

Ventilation tables: 1, relative venti- 
lating power of different sized air- 
ways; 2, relative ventilating power 
of long and short airways ; 3, quan- 
tities of air discharged by square 
airways, one mile long; 4, velocity 
and pressure due to columns of air 
up to 384 feet in height ; 5, ventilat- 
ing pressure in inches of water ob- 
tainable by furnace-shafts ; 6, square- 
roots of water-gauge pressures, by F. 
H. Pearce, xxxiii. 93. 

Gas-drifts for draining goaves in coal- 
mines, and ascensional ventilation, 
by Alexander Ross, vii. 79; discus- 
sion, viii. 9. 

Auxiliary ventilation for gassy-pits, 
by C. Von Steindel, xxxiv. abs. 3. 

Notes on Mr. J. J. Atkinson's paper 
entitled " Theory of the ventilation 
of mines," by T. J. Taylor, iii. 
347. 

Contraction of upcast-shafts, by T. J. 
Taylor, iv. 15. 

Causes of the variation of the density 
of air circulating in coal-mines, by 
Thomas John Taylor, vii. 129. 

Lundhill accident, and on the venti- 
lation of coal-mines generally, by 
John Wales, vi. 204; discussion, vi. 
213. 

Working and ventilation of coal-mines 
in Northumberland and Durham, by 
John Wales, vii. 9; discussion, vii. 
29, 31, 43. 

Chemical analysis of the return-air of 
collieries in Saxony, by Dr. CI. 
Winkler, xxxii. abs. 25. 

Experiments at Hetton collieries, to 
test Mr. Atkinson's theory on the 
distribution of air in splits, by 
Nicholas Wood, vii. 62; discussion, 
vii. 70. 

Proportion in which the air in mines 
distributes itself in routes or splits 
of different lengths, by Nicholas 
Wood, vii. 195. 



6. — Furnaces, Steam-jets, etc. . 

Veutilatinjp^ furnaces, and their elas- 
ticity of- action, by William Arm- 
strong, ix. 75 ; discussion, ix. 70, 149. 

Experiments to determine the relative 
value of the furnace and steam-jet 
as ventilating powers, by Wm. Arm- 
strong, jun., i. 165; discussion, i. 65, 
209, 225. 

Consumption of fuel by ventilating 
furnaces and ventilating machines, 
when used to ventilate mines, by 
John J. Atkinson, vi. 135. 

Experiments at Team colliery to deter- 
mine the relative value of the fur- 
nace and steam-jet as ventilating 
powers, by Wm. Barkus, sen., i. 195; 
discussion, i. 209, 225. 

Injurious action on iron in upcast- 
shafts, by John Daglish, viii. 179. 

Construction of ventilating-furnaces, 
by John Daglish, ix. 131. 

Destructive action of fumace-ffases in 
upcast-shafts, by John Daglish, xi. 
19; discussion, xii. 25. 

Report on the ventilation of mines 
with reference to the steam-jet and 
furnaces at Seaton Delaval colliery, 
by M. Dunn, discussion, i. 210, 225. 

Upcast-shafts and their heated air- 
currents, by R. Heckels, xiii. 53. 

Action of a jet of steam as a motive 
power for purpose of ventilation, by 
James A. Longridge, i. 35; discus- 
sion, i. 209, 225. 

Relative position of upcast-shafts, and 
the loss of temperature in the same, 
by James A. Longridge, iv. 147. 

Water as a ventilating power, by 
Herbert Mackworth, ii. 71; discus- 
sion, ii. 81. 

Remarks relative to the ventilation of 
the Castle Eden colliery, by Matthew 
B. Robson, i. 206; discussion, i. 209, 
225. 

Experiments with steam-jets at East 
Holywell colliery, by Thomas John 
Taylor, i. 203; discussion, i. 209, 225. 

Observations on the furnace and fan 
and mine ventilation, by G. M. Wil- 
liams, xxxviii. abs. 22. 

Experiments on the relative value of 
the furnace and the steam-jet in the 
ventilation of coal-mines, introduc- 
tion, 71 ; description of furnaces used 
in ventilation, 75; principles of 
action of the furnace, 77; natural 
ventilation, 78; steam-jet, 89; re- 
sistance of the air in mines, 97; 
water-gauge, 103; experiments, 104; 
Hetton colliery, 106; Killingworth 
colliery, 115; Tyne Main colliery, 
123; Norwood colliery, 127; re- 
marks on the experiments, 128; 
natural ventilation, 138 ; boiler-fires, 
139; engine-fires and steam, 139; 
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steam-jet, 141; fnmace, 148; fur- 
nace and steam-jeta, 161 ; appendix, 
158, by Nicholas Wood; discussion, 
i. 65, 191, 209, 225. 

c. — Mechaniral Ventilators, 

Ventilation of the St. Louis tunnel, 
U.S.A., Anon., xxxii. abs. 63. 

Experiments with Guibal fans at Com- 
beredonde and Crachet-Picquery col- 
lieries. Anon., xxxiii. abs. 56. 

Kiev ventilating fan.. Anon., xxxvi. 
abs. 28. 

Ventilating machine. Anon., xxxvii. 
abs. 68. 

Consumption of fuel by ventilating 
furnaces and ventilating machines, 
when used to ventilate mines, by 
John J. Atkinson, vi. 135. 

Ventilating fan at the Hemingfield 

Jits of the Elsecar colliery, by John 
. Atkinson, xi. 89; discussion, xii. 
27. 

New ventilatinff fan, by T. J. Bowlker, 
xxxi. 93; aiscussion, xxxi. 236; 
xxxii. 24, 116. 

Pelzer fan, by — Clamens, xxxi. abs. 
9. 

Description of Guibal ventilator at 
Elswick colliery, by William Coch- 
rane, xiv. 73. 

Eemarks on Guibal and Lemielle 
systems of ventilation, by William 
Cochrane, xviii. 139; discussion, 
xviii. 130; xix. 2. 

Advantages of centrifugal-action ma- 
chines for the ventilation of mines, 
hj William Cochrane, xxvi. 161; 
discussion, xxvi. 177; xxvii. 100. 

Cooke ventilating machine, by William 
Cockbum, xxvi. 151; discussion, 
xxvii. 100. 

Report of the committee on mechani- 
cal ventilators, appointed 1878, xxx. 
273; discussion, xxxii. 26, 116. 

Cooke ventilating apparatus, by John 
Cooke, xix. 17; discussion, xix. 
20. 

Ser centrifugal fan, by — Fran9ois, 
xxxvi. abs. 1. 

Experiments with the covered ventila- 
tor of T. Guibal, at the colliery of 
Crachet-PicQuery, Frameries, by — 
Franeau ana — Gille, translated by 
A. L. Steavenson, xvi. 11; discus- 
sion, xvi. 6, 42, 50. 

Underground ventilating fan in West- 
phalia, by L. Graff, xxxvii. abs. 
44. 

Comparison of the Guibal and Lemi- 
elle systems of mechanical ventila- 
tors, by T. Guibal, communicated 
by Wm. Cochrane, xvi. 57; discus- 
sion, xvi. 30, 50; xvii. 80. 

New theory of centrifugal fans, by J. 
Henrotte, xxxvii. abs. 51. 



Capell ventilating fan, by — Herhst, 
xxxviii. abs. 9. 

Experiments on a centrifugal-biower 
delivering air into the atmosphere at 
large, by — Isherwood, xxxviii. abs. 
48. 

Guibal fan with conical inlet, by A 
Kas, xxxviii. abs. 63. 

Application of artificial ventilation in 
tne Mont Cenis tunnel, by F. de 
Kossuth, xxxii. abs. 39. 

Lemielle system of ventilation of 
mines, by Fran9ois Laurent, vi. 129; 
discussion, vi. 21, 127. 

Lloyd ventilating fan, by S. Mac- 
Carthy, xix. 5; discussion, xix. 6. 

Portable Ser ventilating fan, by — 
Mathet, xxxvii. abs. 32. 

Comberedonde ventilator, by P. Mire, 
xxxii. abs. 54. 

Experiments on Guibal and Waddle 
ventilators at Pelton colliery, by D. 
P. Morison, xviii. 99; discussion, 
xviii. 100; xix. 2. 

Economical advantages of mechanical 
ventilation, by D. P. Morison, xix. 
223 ; discussion, xix. 233. 

Compression ventilation of a mine by 
means of a Guibal fan placed under- 
ground, by B. Otto, xxxiv. abs. 
49. 

Experiments on a new ventilating fan, 
by L. Ser, xxxiii. abs. 67. 

Experiments with the Lemielle venti- 
lator at Page-bank colliery, by A. 
L. Steavenson, xviii. 63; discussion, 
xviii. 57, 99, 130; xix. 2. 

Bemarks on mechanical ventilation, by 
A. L. Steavenson, xviii. 133; discus- 
sion, xviii. 130; xix. 2. 

Alexandre fan, by Louis Thibaut, 
xxxvi. abs. 46. 

Observations on the furnace and fan, 
and mine ventilation, by G. M. Wil- 
liams, xxxviii. abs. 22. 

d. — Appliances. 

Ventilating instruments, by L. Aguil- 
lon, XXXI. abs. 7. 

Wollaston water-gauge, by J. J. Atkin- 
son, iii. 168. 

Various modes of ascertaining the 
velocities of currents of air in mines 
in order to determine the quantities 
circulating in a s'iven time, by John 
J. Atkinson and John Daglish, x. 
207 ; discussion, x. 241, 249. 

Certain improvements in the construc- 
tion of the water-gauge, by John 
Daglish, XV. 103; discussion, xv. 
104. 

Application of the water-gauge for 
ascertaining the pressure of the ven- 
tilatinfif column in mines, by John 
Daglish, xvii. 27; discussion, xvii. 
29, 41. 
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Dubois mouchard or registering water- 
gauge, by L. Desaillj, zzzv. aba. 69. 

Volume-regulator for centrifugal fans, ' 
by L. Desailly, xxxv. aba. 72. 

Telephonic ventilation tell-tale, by 
Henr^ Hall, xxvii. 121; discussion, i 
xxviii. 67. j 

Telocity with which a gas passes from 
one pressure to a lower pressure, by 
G. A. Him, xxxvi. abs. 26. 

Buxton ventilation register and de- 
tector, by W. F. Howard, x. 133. 

Automatic swing door, by James A. i 
Iionfif ridge, i. 235. | 

Kecording water-gauge, by A. Friere ' 
Marreco, xxviii. 71; discussion, I 
xxviii. 72. 

Time recorder, by P. S. Beid, i. 251. 

£ickinson anemometer, by P. S. "Reid, 
ii. 82; discussion, ii. 82. 

14. Mine Gases and Testu^g 
Appliances. 

a. — Mine Gases, 
Variations of the volume of fire-damp 
given off by a working district. 
Anon., xxxvii. abs. 77. 
Ventilation and gases of coal-mines, 
and the working of pillars, by Wm. 
Barkus, sen., i. 239; discussion, i. 
233. 
Sudden outbursts of fire-damp and car- 
bonic acid gas at Gombelle colliery, 
by — Bresson, xxxvii. abs. 72. 
Outbursts of gas in metalliferous 
mines, by Bennett H. Brough, 
xxxviii. 59; discussion, xxxviii. 7^. 
Observation of earth-shakes or trem- 
ors, in order to foretell the issue 
of sudden outbursts of fire-damp, by 
M. Walton Brown, xxxiii. 179; dis- 
cussion; xxxiii. 183 ; xxxiv. 168. 
Account of experiments iu France 
upon the possible connection be- 
tween movements of the earth's 
crust and the issues of gases in 
mines, by M. Walton Brown, xxxvi. 
43; discussion, xxxvi. 45, 86, 120. 
Beport of the committee appointed to 
inquire into the observations of 
earth-tremors with the view of 
determining their connection, if 
any, with the issue of gas in mines, 
by M. Walton Brown, xxxvii. 55; 
discussion, xxxvii. 64. 
Outburst of carbonic acid gas at 
Bochebelle colliery, Gard, France, 
by — de Castelnau, xxxii. abs. 28. 
Experimental and theoretical essays on 
the combustion of explosive mixtures 
of gases, by H. Le Chatelier and E. 
Mallard, xxxiii. abs. 69, 102. 
Bemarks upon the experiments of the 
Prussian Fire-damp Commission, by 
H. Le Chatelier and £. Mallara, 
xxxvi. abs. 13. 



Influence of seismic movements upon 
the evolution of gas^ by — Cler- 
mont, xxxvi; abs. 43. 
Sudden outbursts of fire-damp and car- 
bonic acid gas at Combelle colliery, 
by — Clermont, xxxviii. abs. 72. 
Outburst or sudden issue of fire-damp 
at Strafford Main colliery, Bamsley, 
Yorkshire, October 1st, 1867, by 
Philip Cooper, xvii. 43; discussion, 
xvii. 42, 55, 106. 
Further observations on sudden issues 
of fire-damp, by Philip Cooper, xvii. 
81; discusslo^, xvii. 106. 
French Fire-damp Commission, by A. 

Daubree, xxxi. abs. 14. 
Earthquakes and fire-damp in mines, 

by F. A. Forel, xxxviii. abs. 18. 
Method of abstracting explosive gas 
from the goaves of coal-mines, and 
of assisting the drainage of gas from 
the solid coal, by George Fowler, 
xviii. 157; discussion, xviii. 151; 
xix. 84. 
Prevention of explosions of fire-damp, 
by Haton de la Goupilliere, xxxii. 
abs. 28. 
Inflammability of light carburetted 
hydrogen gas, by G. C. Green well, 
i. 256; discussion, i. 257. 
Blowers of carbonic acid gas at Boche- 
belle collieries, Gard, l^rance, by G. 
Hanarte, xxxvii. abs. 32. 
Atmospheric pressure and the issue of 
fire-damp, bv C. Hilt, xxxvi. abs. 28. 
Utilisation of fire-damp, by C. Hilt, 

xxxvi. abs. 47. 
Bemarks on Mr. Lindsay Wood's " Ex- 
periments showing tne pressure of 
ffas in the solid coal," by E. Mal- 
lard, translated by M. Walton 
Brown, xxxii. 123 ; discussion, xxxii. 
311. 
Account of Dr. Ernst Von Meyer's 
recent examination of the gases oc- 
cluded by coal, by A. Freire Mar- 
reco, xxii. 25; discussion, xxii. 28, 
129, 135. 
Notes on recent examinations of coal- 
gases, by A. Freire Marreco, xxv. 
41; discussion, xxv. 43. 
Notes on the gases occluded by differ- 
ent coals, by A. Freire Marreco, 
xxvi. 35; discussion, xxvi. 37. 
Experiments upon the ignition of coal- 
gas and fire-damp by sparks, by 
Johann Mayer, xxxvi. abs. 41. 
Dislocations in the thill, with the pre- 
sence, amount, and tension of gas 
in the Silkstone seam of Strafford 
Main colliery, by Bobert Miller, xxv. 
23; discussion, xxv. 104. 
Prussian Coni mission on explosions in 

mines. Official, xxxi. abs. 13. 
Prussian Fire - damp Commission, 
Official, xxxii. abs. 64. 
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Experiments of the PruBsian Fire- 
aamp Commission on explosions of 
coal-dust and gas. Official, xxxvii. 
abs. 80. 

Practice with gas at blowers, by P. S. 
Held, iii. 333 ; discussion, iii. 229, 
236. 

Experiments upon the ignition of coal- 

fas and fire-damp by sparks, by 
ulius von Springer, xxxvi. abs. 42. 

Experiments upon tne effects of atmos- 
pheric pressure upon the production 
of fire-damp in coal-mines, by Prof. 
Edward Suess, xxxv. abs. 34. 

Proofs of the subsistence of the fire- 
damp of coal-mines in a state of 
high tension in situ, and practical 
conclusions to be deduced from this 
circumstance, by T. John Taylor, i. 
275; discussion, ii. 12. 

Experiments showing the pressure of 
gas in solid coal, by Lindsay Wood, 
XXX. 163 ; discussion, xxx. 257; xxxii. 
311. 

h. — Testing AiJpliancen. 

Shaw gas- testing apparatus. Anon., 
xxxvii. abs. 72. 

New method of indicating the pre- 
sence and amount of fire-damp and 
of choke-damp in coal and in iron- 
mines, by George Frederick Ansell, 
XV. 165; discussion, xv. 163; xvi. 2. 

Apparatus for detecting the presence 
of noxious gases, bv Paul Binsfeld 
and Gustav D. Orville, xxxviii. abs. 
68. 

Pieler spirit-lamp as a fire-damp in- 
dicator, by M. Walton Brown, 
xxxviii. 177; discussion, xxxviii. 182. 

Pieler lamp and modes of indicating 
the presence of small quantities of 
fire-aamp in mines, by T. W. Bun- 
nine, xxxiv. 285. 

Coquillion apparatus for analysing fire- 
damp, by — Castel, xxxii. abs. 6. 

Coquillion grisoumetre exhibited, 
xxvii. 97. 

Fire-damp detector, by Prof. — 
Forles, xxix. 171; discussion, xxix. 
173. 

Fire-damp indicator, by Sir William 
Thomas Lewis and A. H. Maurice, 
xxxvi. 73 : discussion, xxxvi. 76. 

Method of detecting very small quan- 
tities of inflammable gas and of es- 
timating the proportion present, by 
E. H. Liveing, xxvii. 287; discus- 
sion, xxvii. 289. 

Further remarks on the detection and 
measurement of small quantities of \ 
inflammable eas, by E. H. Liveing, 
xxviii. 167; discussion, xxix. 175. 

Employment of the Pieler lamp for 
the detection of fire-damp, by Joh. 
Maver, xxxvii. abs. 45. 



Test for carbonic oxide, by Camille 

Bolland, xxxviii. abs. 55. 
Improved method of detecting small 

quantities of inflammable gas, by A. 

L. Steavenson, xxvi. 133; discussion, 

xxvi. 136; xxvii. 65. 

15. Coal-dust. 

Explosion in a g^ain warehouse at 
Uamelin, by C. Arndt, xxxvii. abs. 22. 

Experiments on the ignition of coal* 
aust, by P. Phillips Bedson, xxxrii. 
205; discussion, xxxvii. 213. 

Contribution to our knowledge of coal- 
dust, by P. Phillips Bedson, xxxvii. 
245; discussion, xxxvii. 256. 

Explosion of an air-receiver at Eyhope 
colliery, report of committee, xxzii. 
179. 

Beport of the committee appointed to 
enquire into the explosion of an air- 
receiver at Eyhope colliery, by M. 
Walton Brown, xxxvii. 197; discuB- 
sion, xxxvii. 213; xxxviii. 7. 

Kemarks upon the experiments of the 
Prussian Fire-damp Commission, by 
H. Le Chatelier and E. Mallard, 
xxxvi. abs. 13. 

Notes on coal-dust explosions, by Louis 
Dombre, xxix. 17; discussion, xxii. 
20. 

Explosions in lampblack furnaces, bj 
Prof. — Engler, xxxvi. abs. 13. 

Account of the experiments made at 
the Konig colliery, at NeunkircheB, 
Saarbriicken, particularly those oh 
the consequences which arise when 
coal-dust and gas come in contact 
with shots; and other matters in- 
timately connected with these ex- 
periments, by C. Hilt and — Mar- 
graf, translated by T. Wood Sun- 
ning, xxxiv. 199; discussion, xxxiv. 
245, 299. 

Coal-dust as an element of danger in 
mining, by Rev. H. C. Hovey, xxxi. 
abs. 7. 

Further results of experiments with 
coal-dust at Neunkirchen, by — 
Margraf, translated by T. W. Sun- 
ning, xxxiv. 297; discussion, xxxiv. 
299. 

Account of some recent experiments 
with coal-dust, by A. Freire Marreco 
and D. P. Morison, xxviii. 85; dis- 
cussion, xxviii. 101, 156. 

Prussian Commission on explosions io 
mines. Official, xxxi. abs. 13. 

Prussian Fire - damp Commission, 
Official, xxxii. abs. 64. 

Experiments of the Prussian Fire- 
damp Commission on explosicHis d 
coal-dust and gas. Official, xxxrii- 
abs. 80. 

Dust-explosions in mines, by It- 
Parent , xxxiv. abs. 78. 
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Means of modifying the hy geometric 
condition of the air of <;oal-mines as 
a preventive against dust explosions, 
by L. Parent, xxxv. abs. 46. 

E^losion of the flouring-mills at Min- 
neapolis, Minnesota, U.S.A., May 
2nd, 1878, and the causes of the 
same, by S. S. Peckham, xxviii. 159. 

Archer-and-Robson sprayer for laying 
dust in mines, by T. O. Robson, 
xxxvi. 99; discussion, zx2cvi. 100. 

Hellhoffite and coal-dust, by Rudolph 
Schneider, xxxvii. abs. 50. 

Use of salt for laying dust in minas, 
by Robert Stevenson, xxxi. 145; dis- 
cussion, xxxi. 147. 

16. Explosions, Rescue, etc. 

Respiratory apparatus for use in dan- 
gerous gases, prize offered by 13 el- 
eisLU Government, ii. 2; discussion, 
li. 5. 

Explosions and gases, discussion, v. 9. 

Seaham and Penygraig explosions, by 
L. Aguillon, XXX ii. aubs. 6. 

Denayrouze apparatus for exploring m 
the presence of dangerous gases, by 
— Apple^arth, xxiv. 129. 

Explosion m a grain warehouse at 
;^melin,by C. Amdt, xxxvii. abs. 22. 

Velocity of propagation of explosions, 
by — Bertholet and — Vieille, x±xi. 
aos. 8; xxxii. abs. 12. 

Fleuss apparatus for breathing in 
noxious gases, by T. W. Running, 
xxxi. 197; discussion, xxxi. 202. 

Prevention of explosions in mines 
caused by the use of powder, by 
Oscar Bustin, xxxi. abs. 7. 

Remarks upon the experiments of the 
Prussian Fire-damp Commission, by 
H. Le Chatelier and E. Mallard, 
xxxvi. abs. 13. 

Analysis of official reports on fire- 
damp explosions in France, 1881, by 
G. Chesneau, xxxiii. abs. 68. | 

Water-gauge, barometer and other i 
observations taken at Seaham col- 
liery during the time the Maudlin 
seam was sealed up, by V. W. Cor- 
bett, xxxii. 225; discussion, xxxil. 
311. 

French Fire-damp Commission, by A. 
Daubree, xxxi. abs. 14. 

Notes on coal-dusv explosions, by 
Louis Dombre, xxix. 17; discussion, 
xxix. 20. 

Oaks colliery explosion on December 
12th, 1866, and on the subsequent 
explosions, by T. W. Embleton, xxv. 
29; discussion, xxv. 142. 

Explosions in lampblack furnaces, by 
Prof. — Engler, xxxvi. abs. 13. 

Prevention of explosions of fire-damp, 
by Haton de la Goupilliere, xxxii. 
abs. 28. 



List of colliery explosions in the coun- 
ties of Durham and Northumber- 
land, by Wm. Green, jun., xv. 271. 

Penetrating dangerous gases, by T. Y. 
Hall, ii. 85; discussion, ii. 82, 97. 

Prussian fire-damp explosions, 1861 to 
1881, by A. Hasslacher, xxxii. abs. 
75. 

Accidents from fire-damp in Prussia, 
1861 to 1881, by A. Hasslacher, 
xxxiii. abs. 40. 

Explosions in Prussian mines, 1861 to 
1881, by A. Hasslacher, xxxiii. abs. 
74. 

Resume of fire-damp accidents in 
Loire, France, by Charles Lallemand 
and Jules Petitdidier, xxxiii. abs. 67. 

Particulars of an explosion and stand- 
ing fire at Newbottle colliery, by 
William Lishman, xv. 99; discus- 
sion, XV. 144. 

Choke-damp and the means of counter- 
acting its effects, by James A. Long- 
ridge, ii. 35; discussion, ii. 97. 

Abstract of an analysis, by Dr. Chance, 
of fire-damp explosions in the 
anthracite coal-mines of Pennsyl- 
vania, U.S.A., 1870 to 1880, by J. H. 
Merivale, xxxi. 87; discussion, xxxi. 
90. 

Prussian Commission on explosions in 
mines. Official, xxxi. abs. 13. 

Prussian Fire - damp Commission, 
Official, xxxii. abs. 64. 

Explosions of fire-damp in France, 1817 
to 1884, Official, xxxvii. abs. 26. 

Experiments of the Prussian Fire- 
aamp Commission on explosions of 
coal-dust and gas. Official, xxxvii. 
abs. 80. 

Dust-explosions in mines, by L. 
Parent, xxxiv. abs. 78. 

Respiration in confined chambers, by 
Dr. — Payerne, ii. 99. 

Explosion of the flouring-mills at 
Minneapolis, Minnesota, U.S.A., 
May 2nd, 1878, and the causes of the 
same, by S. S. Peckham, xxviii. 159. 

Explosion of coal-dust by dynamite, 
by — Soubeiran, xxxv. abs. 54. 

Goal-dust explosion at Kreuzgraben 
colliery, by J. Sprenger, xxxvii. abs. 
79. 

Burradon colliery explosion, by T. J. 
Taylor, viii. 161 ; discussion, viii. 85, 
137; ix. 55; xi. 139. 

Durham colliery explosions in the first 
months of 1882, by C. Walckenaer, 
xxxiii. abs. 38. 

Lundhill accident, and on the ventila- 
tion of coal-mines generally, by- 
John Wales, vi. 204; discussion, vi. 
213. 

Explosion of fire-damp at the Lundhill 
colliery, by Nicholas Wood, v. 231; 
discussion, v. 229; vi. 113, 151. 
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Explosion at Hetton colliery on 
December 20th, 1860, hj Nicholas 
Wood, ix. 93 ; discussion, ix. 89, 160. 

Explosion at Monkwearmouth colliery, 
by Nicholas Wood, ix. 250; discus- 
sion, ix. 251; xi. 1. 

Explosion of fire-damp at Domaner 
mine, Hung^ary, by X.,xxxvii. abs. 9. 

17. Mine Fires and Spontaneous 
Combustion. 

Prevention of spontaneous combustion 
of coal at sea, by T. W. Bunning, 
XXV. 107: discussion, xxv. 115, 178. 

Spontaneous combustion of pyrites, by 

— De Catelin, xxxvii. abs. 71. 
Spontaneous combustion of pyrites, by 

— Drillon, xxxvi. abs. 8. 
Spontaneous combustion of pyrites, by 

J. B. Durand, xxxvi. abs. 8. 

Method adopted in working the main 
seam of coal at Moira, Leicester- 
shire, particularly with reference to 
spontaneous combustion, by George 
Fowler, x. 161 ; discussion, x. 167. 

Spontaneous combustion of pyrites, by 

— Fumat, xxxvi. abs. 8. 
Particulars of an explosion ond stand- 
ing fire at Newbottle colliery, by 
William Lishman, xv. 99; discus- 
sion, XV. 144. 

Spontaneous combustion of pyrites, by 

— Perissel, xxxvi. abs. 8. 
Spontaneous combustion of brown 

coal in Germany, by J. A. Bamsay, 

xxv. 179. 
Spontaneous combustion of coal car- 
• goes, by R. Cooper Rundell, xxv. 

133. 

18. Dbainaoe, Pumping, Dams, etc. 

Nanticoke mine disaster. Anon., xxxv. 
abs. 56. 

Internal stress in cylindrical and 
spherical dams, by W. Steadman 
Aldis, xxxii. 201; discussion, xxxii. 
213, 221. 

Constitution and action of the chaly- 
beate mine-waters of Northumber- 
land and Durham, by Wm. Arm- 
strong, ]un., iv. 271; discussion, v. 
21. 

Difference between the statical and 
dynamical pressure of water-columns 
in lifting-sets, by Emerson Bain- 
bridge, xxi. 49; discussion, xxi. 58, 
91, 154. 

Pumping-engines, by Andrew Barclay, 
XX. 169; discussion, xx. 173. 

Self-acting water-tank, by K. Barth, 
xxxvii. abs. 54. 

Construction of a dam to resist a pres- 
sure of 285 pounds per square inch, 
by Auguste feergaua, xxxv. abs. 5. 

Pressure exerted by water in soil, by 
L. Brennecke, xxxvi. abs. 16. 



Description of patents connected with 
mining operations, by Theo. Wood 
Bunning, discussion, xvii. 32, 54; 
1866, xvii. app. I.; 1867 and 1868, 
xviii. app. 1.; 1869, xix. app. 39; 
1870, XX. app. 9; 1871, xxi. app. 9; 
1872, xxii. app. 9; 1873, xxiii. app. 
9; 1874, xxiv. app. 9; 1875, xxv. 
app. 9. 

Differential expansive pumping-en- 
gine, by Henry Davey, xxiii. 3 ; dis- 
cussion, xxiii. 8. 

Accident [inundation] at New Hartley 
colliery, by George Baker Forster, 
xi. 143 ; discussion, xi. 100, 141 ; xii. 
3. 

Nova Scotian pit-waters, by Edwin 
Gilpin, xxix. 53. 

Perreaux indiarubber valve, by — 
Gordon, vi. 21. 

Pumping by electricity, by — Graillot, 
xxxiii. abs. 82. 

Comparison in the wear of buckets 
graithed with leather and with gutta- 
percha, in 1850, by Wm. Green, jun., 
xii. 39. 

Improved method of raising water 
economically from mines by the 
Bastier chain-pump, by Thomas 
Greener, xv. 147 ; discussion, xv. 124, 
135; xvi. 112, 132. 

Hydraulic motors in the Saxon silver- 
mines, by Gustav Hahn, xxiii. abs. 
79. 

Cornish pumping-engine at Settliof- 
stones lead-mine, oj F. W. HaU, 
xxi. 59 ; discussion, xxi. 64, 91, 154. 

Pumping-engines in use at Lyons pit, 
Newton Cap colliery, by William 
Lishman, xv. 131; discussion, xr. 
121. 

Korting water-jet elevator, by Edm. 
Makuc, xxxiii. abs. 97. 

Pump with captant piston, by J. Mare* 
schal, xxxviii. abs. 70. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Machinery adopted for pumping wat^r 
in dip working^ at the Kinneil iron- 
works, at a distance from the shaft, 
by Ralph Moore, xxi. 159. 

Pump-spear connections, by H. L*. 
Oeking, xxxvii. abs. 9. 

Special steam-pump, with a few facts 
relative to ita use in mining and 
other operations, by Alfred Stans- 
field Rake, xvii. 87 ; discussion, xvii. 
113. 

Sinking-set fitted with new windbore 
protector and suction regulator, by 
Henry Richardson, xxx. 49; discus- 
sion, XXX. 52. 

Pulsometer, by Wilh. Rodler, xxxiv. 
abs. 7. 
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Boring against water in 
Alexander Boss, zix. 171; 
sion, xix. 175. 

Use of air-vessels in 

and the means of n ^ 

b^ B. Bnidon Sandenon, xn. 115; 

discussion, zxi. 154. 

Direct - acting pnmping - engine* at 
Towneley colliery, with obseiiations 
on the consiunptiiHi of fuel in Corn- 
ish and other engines, by J. B. Simp- 
son, XT. 157 ; discussion, xr. 140, 294. 

Duty of Cornish and other pumping- 
engines for draining mines, by J. B. 
Simpson, xix. 201; discussion, xix. 
219. 

Balance-pumps fisir self-acting incline- 
planes, by E. Gybbon Spillsbury, 
XXX vi. abs. 6. 

Suggestions towards a less local 
system of draining coal-mines, by T. 
John Taylor, y. 135; discussion, t. 
UB2. 
' Pnmping water, by William Waller, 
I., xvi. 135 ; n., xxi. 123 ; discussion, 
xvi. 133; xvii. 22; xxi. 154. 

Method of changing clacks of a pump, 
by Thomas Webster, i. 216. 

19. DSBSSING MlNKBAIiS, CsrSHIXG 

AND Washing. 

Klonne revolTing screens. Anon., 
xxxiii. abs. 93. 

Separation of coal-dust from small coal 
by an air-blast. Anon., xxxvii. abs. 
45. 

Mechanical slate - picker. Anon., 
xxxriii. abs. 20. 

Ore-sorting, by F. L. Bartlett, xxxvii. 
abs. 64. 

Apparatus for cleaning coal by means 
of an air-blast, by — Basiaux and 
— Leonard, xxxi. abs. 11. 

Weight per cubic foot of anthracite 
coal broken to market sizes, by J. 
W. Bowden, xxxviii. abs. 67. 

Cheap mining and milling at the 
Spanish mine, California, U.S.A., 
by F. W. Bradley, xxxvii. abs. 75. 

Thompson centrifugal pulverizer: in- 
cluding an account of its compara- 
tive advantages for crushing and 
pulverizing mineral-ores, coal and 
other substances, by Thomas E. 
Candler, xxxiii. 107; discussion, 
xxxiii. 235. 

Method of cleaning coal at Lens, No. 
5 pit, by E. Beumaux, translated by 






John Diagtish, xxtL 139; disci 

xxri. 140. 
Coal-washing apparatns im nse at the 

Ince HmU Coal and Cannel Omb- 
it's ec^tties, at luce, 
'igan, by 6. Gilroy, xr. 61; 

cussion, XT. 63, 127, 143. 
Dressing ore with air-jigs, by John 

Heard, jun., xxxri. abs. 30. * 
Coal-cleaning apparatus at the Rhein* 
ireussen colliery near Hombeig, 
Ihine, bv H. Hochstrate. xxxii. abs. 

44. 
Felspar coal-washers, by — LandnTfut* 

xxxiv. abs. 58. 
Lemiere coal-washer, by — Leraiere, 

xxxvii. abs. 70. 
Dressing ore-rolls in position, by — 

Luttermann, xxxviii. abs. 12. 
Coal-mining, etc., in Northumberland 

and Durham, by J. Marley. J. Tay- 
lor and N. Wood, xii. 149; discv^ 

sion. xiii. 42. 
Hicks improved method of screening 

and loading coals, bv Robert Miller, 

xxi. 295. 
Schmitt revolving spiral screen, by D, 

P. Morison, xxviii. 183; discussion, 

xxviii. 188, 208. 
Ore-dressing with aii^blast, by E. W, 

Neubert, xxxvi. abs. 22. 
Thirion classifier, by Roman Oriol, 

xxxii. abs. 51. 
Treatment of ores, by Charles Parkin, 

XXX. 135. 
Apparatus for saving the breakage of 

coals when falling from colliery 

screens into wagons, by A. M. 

Potter, XXV. 261 ; mscussion, xxv.262, 
Luhrig method of coal-washing, by i., 

P. Bathbone, xxix. 159; discussion, 

xxix. 170. 
Dry, or wind, method of cleaning coal, 

by E. P. Bathbone, xxxi. 245. 
Vapart pulverizer, by Juan Falco y 

Sancho, xxxii. abs. 50. 
Spiral-sieve coal screens, by Adolph 

Schmitt-Manderbach, xxxvii. abs. 18. 
Method of overturning wagons, by — 

Servier, xxxvii. abs. 72. 
Sottiaux coal-crusher-cleaner, by A. 

Sottiaux, XXXV. abs. 68; xxxvi. abs. 

45. 
Gold-milling in Transylvania, by E. 

Thilo, xxxviii. abs. 10. 
Settling-ponds used in ore and ctml 

washing, by R. Wabner, xxxviii. abs. 

12. 



Vni.— QUARRYING TECHNOLOGY. 



Saunders bar - channeler. Anon., 

xxxviii. abs. 20. 
Fourstones quarries and lime-works, 

by W. Benson, xxvii. 15. 



Slate-mining at Angers, Maine et 
Loire, France, by R. Nasse. xxxii. 
abs. 45. 

Endless-saw machinery for cutting 
stone, by G. L. Pescc, xxxv. abs. 21. 
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1. Genesal. 



Injurious action on iron in upcast- 
shafts, by John Daglish, viii. 179. 

Economy of fuel in iron manufacture, 
by Prof. — Kupelwieser, xxxiii. abs. 
55. 

Strength of wrought-iron in compres- 
sion, by Wigham Richardson, I. 
xxix. 179; discussion, xziix. 185; 
XXX. 89; xxxii. 180; II. xxxiii. 63. 

Thomas-Gilchrist process of dephos- 

Shorizing iron and steel, by — 
,ocour, xxxii. abs. 10. 

2. MZTALLUBGICAL WoEKS. 

Denain iron and steel works, Paris, 
Nord, xxvii. 257. 

Iron-works of Trubia, Spain, Anon., 
xxxiii. abs. 48. 

Manufacture of iron in connection 
with the Northumberland and Dur- 
ham coal-field, by I. Lowthian Bell, 
xiii. 109; discussion, xiv. 9, 27. 

Coal-mines and iron-works of Besseges, 
Alais, Gard, France, by Matthias 
Dunn, V. 27. 

Iron-mines and iron manufacture of 
Nova Scotia, by Edward Hedley, 
xiv. 15; discussion, xiv. 69, 91. 

Manufacture of iron and steel in Italy, 
by Cryriaque H€l8on,xxxviii. abs. 24. 

Iron-mines of Bilbao, Spain, by 
Alexandre Pourcel, xxxvi. abs. 48. 

3. Combustion, Fuels, Heating, etc. 

a. — General. 

h. — liriquetfe-fuel Manufacture. 

Birtlcv fuel- works, xxxvi. 207. 

Manufacture of patent fuel, by Beatrix 
et Cie, xxxiv. abs. 30. 

Somain fuel-works : Camille and Albert 
Dehaynin and Company, Nord, 
France, xxvii. 256. 

Description of a new briquette manu- 
factory at the Caroline colliery, 
Westphalia, by M. Wahlberg, xxxii. 
abs. 63. 

Experiments on the compression of 
fossil fuels, by R. Zciller, xxxiv. abs. 
46. 

c. — Coke-ovens. 

Aniche, Gayant coke-ovens, Nord, 

France, xxvii. 254. 
Browney colliery, xxviii. 105; xxxvi. 

216. 
Description of coke-ovens as erected at 

Almond iron-works, Falkirk, N.B., 

by Henry Aitken, xxiv. 97. 
Extraction of oil and ammoniacal 

liquors in coking coal in ovens, by 

Henry Aitken, xxix. 81; discussion, 

xxix. 84, 192. 



Coppee coke-ovens, and the extent to 
which their waste-gases can be util- 
ized, by Emerson Bainbridge, zxil 
81; discussion, xxii. 103, 152. 

Semet coke-oven, by Ch. Demanet, 
xxxiii. abs. 66. 

Comparison in weight between coke 
made from washed and unwashed 
coals, as ascertained from the load- 
ing of 10 large wagons of each 
description, at Framwellgate col- 
liery. May 9th, 1857, by Wm. Green, 
jun., xii. 38. 

Increased economy in the manufacture 
of coke by mechanical means, by 
William lUirle, xxvii. 127. 

Bauer coke-ovens, by Dr. B. Kosmann, 
xxxvii. abs. 21. 

Coal-mininfi^, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Improvements in coke-ovens, by Dr. 
C. Otto and Company, xxxiv. abs. 11. 

Manufacture of coke in Westphalia, 
by F. Simmersbach, xxxviii. abs. 4. 

Manufacture of coke in the Newcastle 
and Durham districts, by A. L. 
Steavenson, viii. 109; discussion, ix. 
3, 48. 

Supplementary paper on the manufac- 
ture of coke in the Newcastle and 
Durham districts, hj A. L. Steaven- 
son, ix. 35; discussion, ix. 48. 

Experience afforded in the manufac- 
ture of coke during the last twehe 
years, by A. L. Steavenson, xxii. 3; 
discussion, xxii. 19, 152. 

Manufacture of coke in the United 
States of North America, by J. D. 
Weeks, xxxv. abs. 37. 

d. — Fuels. 

Comparative values of German coalB, 
Anon., xxxvii. abs. 46. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Heat of combustion of coal, by — 
Meunier-Dollfus and — Scheurer- 
Kcstner, xxxvi. abs. 26. 

Heating-power of French coals, by — 
Scheurer-Kestner, xxxvii. abs. 87. 

e. — CtO^- producers, etc. 

Improved gas-generator, by Fritz Lur- 

mann, xxxiii. abs. 87. 
Water-|fas, by Hofrath von Tunner, 

xxxiii. abs. 55. 

f. — Furnaces, etc. 

Heating by blast-furnace gases, by 
Prof. — Ehrenwerth, xxxiv. abs. 12. 
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utilization of blast-furnace gases : coal 
bein^ used as fuel, by William 
Feme, xx. 163; discussion, xx. 167. 

r 

g, — Refractory Materials, 

Minera firestone, by Dr. David Page, 
xxiv. 154; discussion, xxiv. 154. 

h. — Calorimetry and Pyrometry. 

Thompson calorimeter, by — Scheurer- 
Kestner, xxxvii. abs. 86. 

i. — Blowing'engines, 

k, — Heating and Measurement of 
Blast, 

Air-heaters for blast-fumaoes, by 
Fritz-Liirmann, xxxiii. abs. 89. 

4. Ibon Smeltino. 

a. — General. 

Coal-mines and iron-works of Besseges, 

Alais, Gard, France, by Matthias 

Dunn, V. 27. 
Two new iron-smelting processes, by 

Prof. Josef V. Ehrenwerth, xxxiii. 

abs. 72. 
Economy of fuel in iron manufacture, 

by Prof. — Kupelwieser, xxxiii. abs. 

55. 
Thomas-Gilchrist process of dephos- 
phorizing iron and steel, by — 

Rocour, xxxii. abs. 10. 
Basic-slag as manure, by — Sejournet, 

xxxvii. abs. 31. 
Modification of the Bessemer process, 

by Hoffrath von Tunner, xxxiii. 

abs. 76. 
• Charcoal blast-furnaces, by P. Tunner, 

xxxiii. abs. 95. 

6. — Production of Pig-iron. 

Manufacture of iron in connection 
with the Northumberland and Dur- 
ham coal-field, by I. Lowthian Bell, 
xiii. 109; discussion, xiv. 9, 27. 

Iron-mines and iron manufacture of 
Nova Scotia, by Edward Hedley, 
xiv. 15; discussion, xiv. 69, 91. 

c. — Foundry Practice and Pattern 
Making. 

d. — Production of Wr ought-iron. 

e. — Production of Steel. 

Henderson steel, Anon., xxxvii. abs. 

65. 
Notes on the Siemens-Martin process, 

by Julius Prochaska, xxxiv. abs. 10. 

f. — Wrought-iran Products. 

Simonds universal metal - rolling 
machine. Anon., xxxviii. abs. 48. 



Spirally - welded tubing, by J. C. 
Bayles, xxxvii. abs. 63. 

g. — Steel Products. 

5. Copper Smelting and Extraction. 

Cost of copper-lixiviation in Balan, by 

Budolf Flechner, xxxiv. abs. 4. 
Extraction of copper from pyrites, by 

Josef Perino, xxxviii. abs. 32. 
Marchese process for the extraction of 

copper, by — Le Verrier, xxxvii. abs. 

70. 

6. Lead Smeltino and Extraction. 

Freudenberg smoke-condenser for lead 

and silver smelting-works. Anon., 

xxxii. abs. 58. 
Lead-smelting in Peru, Anon., xxxviii. 

abs. 11. 
Lead-works of Puertollano, by Jose 

Genaro Villanova, xxxiii. abs. 46. 

7. Gold Extraction. 

Extraction of gold by calcium chloride. 

Anon., xxxvii. abs. 60. 
Cheap mininpf and milling at the 

Spanish mine, California, U.S.A., 

by F. W. Bradley, xxxvii. abs. 75. 
Gold-milling in Transylvania, by E. 

Thilo, xxxviii. abs. 10. 

8. Silver Smelting and Extraction. 

Freudenberg smoke-condenser for lead 
and silver-smelting works. Anon., 
xxxii. abs. 58. 

Silver amalgamation, by Prof. V. Cur- 
ter, xxxiii. abs. 59. 

9. Zinc Smelting and Extraction. 

Production of zinc, by Regierungsrath 
Ernst, xxxiii. abs. 59. 

10. Tin Smelting and Extraction. 

Tin-mining in Perak, Peninsula of 
Malacca:, by J. de Morgan, xxxvi. 
abs. 3. 

11. Production op other Metals, etc. 

Iridium industry, by W. L. Dudley, 

xxxiv. abs. 29. 
Mines and works of Almaden, Spain, 

by G. Gandolfi, xxxviii. abs. 53. 
Extraction of cobalt and nickel from 

manganiferous minerals, by F. 

Gautier, xxxv. abs. 39. 
Distillin|f apparatus in use at the 

quicksilver-mine at Almaden, by 

Juan Sanchez y Massia, xxxii. abs. 

50. 

12. Electro-metallurgy. 

13. Alloys. 

14. Casting Metals. 

15. Coinage. 
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Salt in the Soudan, by W. Kellner, 
xxziv. abs. 51. 

Bock-salt in the new red sandstone at 
Middlesbrough (includiiu^ descrip- 
tion of Mather-and-Plan) borings- 



machine), by John Marl^j, xiii. 17; 
discussion, ziii. 92« 106. 
Salt of southern Russia, by K. IL 
Paul, zxxiv. abs. 61. 



XL— CHEKCAL INDUSTRIES. 



Luminous paint, exhibited, zxz. 24. 

Extraction of oil and ammoniacal 
liquors in coking coal in ovens, by 
Henry Aitken, xxix. 81; discussion, 
xxix. 84, 192. 

Mineral oil as a lubricant for machi- 
nery, by J. J. Coleman, xxi. 291; 



discussion, xxi. 294. 
Mineral-oil works, by David Cowan, 

XX. 177; discussion, xx. 183. 
Naphtha and its products, by Georges 

de Cuyper, xxxiii. abs. 33. 
Different kinds of petroleum, by A. 

Fauck, xxxiii. abs. 96. 



XII.— CERAMIC AND GLASS INDUSTRIES. 



XIIL -BUILDING CONSTRUCTION AND MATERIALS. 



Fourstones quarries and lime-works, 

by W. Benson, xxvii. 15. 
Manufacture of cement from the slae 

of blastfurnaces, by E. Chabrano, 

XXXV. abs. 20. 
Accidents to structures built with 

magnesian cements, by — Debray 

and Leon Durand-Claye, xxxvi. abs. 

23. 
Hardening stone, by — Faure and L. 

Kessler, xxxiii. abs. 45. 
Testing of iron and steel, by Eduard 

Goedicke, xxxiv. abs. 13. 
Making bricks of coal-ashes, by A. 

Gouvy, xxxiv. abs. 71. 
Results of an experiment made at 

Framwellgate colliery to ascertain 



the comparative preserving power of 
coal-tar and quicklime upon under- 
ground timber, as compared with 
each other, and with non-prepared 
timber, by Wm. Green, jun., xii. 37. 

Permeability of cements and mortars, 
by L. M. Haupt, xxxviii. abs. 21. 

Magnetic bricks, by Dr. — Kobald, 
xxxiii. abs. 54. 

Artificial stones, by Dr. David Page, 
xxiii. 158; discussion, xxiii. 159. 

Selenitic plaster, by Dr. David Page, 
xxiv. 152; discussion, xxiv. 153. 

Strength of wrought-iron in compres- 
sion, by Wi^ham Richardson, I. 
xxix. 179; discussion, xxix. 185; 
XXX. 89; xxxii. 18d; II. xxxiii. 63. 



XIV. -MACHINERY. 



1. Genebal. 



Transmission of power by electricity 
and other modes, by Ch. Arendt, 
xxxiii. abs. 103. 

Mineral oil as a lubricant for machin- 
ery, by J. J. Coleman, xxi. 291 ; dis- 
cussion, xxi. 294. 

Historical resume of the Channel Tun- 
nel and of the transport of power, 
by Daniel Colladon, xxxiii. abs. 47. 

2. Engineering Wobks. 

Engine-works of — de Quillacq, Anzin, 
Nord, xxvii. 270. 

Cail & Company's engine-works, 
Denain, Nord, xxvii. 272. 

Black, Hawthorn & Company, Gates- 
head, xxix. 77. 



3. Boilers and Fittings. 

a. — General. 

Vjentilation of underground boilers, 
by Wm. Armstrongs and John Dag- 
lish,xii. 79; discussion, xii. 78;xiii.3. 

Boiler accidents and their prevention, 
by D. P. Morison, I. ofacient in- 
spection, xxviii. 247; II. efficient 
inspection, xxix. 23; discussion, 
xxix. 48; III.^ setting of boilers 
and boiler-flues, xxix. 87; discus- 
sion, xxix. 99; IV. construction of 
boilers, xxx. 71 ; discussion, xxx. 81, 
266. 

Steam-boilers, by William Waller, 
I. xviii. 121; II. xx. 49; HI. xx. 
117; discussion, xviii. 107; xix. 9; 
XX. 61, 115, 119. 
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h. — Boilers, etc, 

Bairison cast-iron [tubulaxj steam 

boiler, by William Cochrane, xvi. 

35; discussion, xvi. 30, 43. 
New form of marine boiler, by John 

Shaw, xzvi. 93; discussion, xxvi. 98; 

xxvii. 9. 
Corrugated boilei^-flues, by Prof. B. B. 

Werner, xxxiv. abs. 7. 

c. — Coverings for Boilers and 
Steam-pipes, 

Comparative efficiency of non-conduct- 
ing coverings for boilers and steam- 
?ipes, by W. J. Bird, I. xxxi. 77; 
[. xxxii. 35; discussion, xxxi. 83; 
xxxii. 175. 
Magnesium carbonate as a non-con- 
ductor of heat, by E. Luttgen, 
xxxvii. abs. 42. 

d, — Explosions . 

Boilers explosion at Friedenshiitte, 
Anon., xxxviii. abs. 25. 

Steam-boiler explosions, with reference 
particularly to the Seaton Bum col- 
liery steam-boiler explosion, by 
Stephen C. Crone, xi. 27; discus- 
sion, viii. 86; xi. 207, 213. 

Causes of certain steam-boiler explo- 
sions, by Thomas Doubleday, xv. 5; 
discussion, xv. 43. 

Boiler explosions, by Matthias Dunn, 
iv. 39; discussion, iv. 113. 

Explosion of a saw-mill boiler, by — 
de Grossouvre, xxxiii. abs. 70. 

Explosions of boilers and other ves- 
sels, by E. B. Marten, xxxii. 191; 
discussion, xxxii. 200, 216. 

Boiler explosions in France, 1881, | 
Official, xxxiii. abs. 3. ' 

Accidents occurring to steam appara- 
tus in France, 1882, Official, xxxiii. 
abs. 98. 

Report of the committee on super- 
heated water, France, Official, xxxiii. 
abs. 104. 

Explosion of a vertical boiler at Mar- 
naval iron-works, by — Trautmann, 
xxxiii. abs. 71. 

e. — Furnaces, 

O 'Regan furnace for consumption of 

smoke, discussion, xi. 212. 
Recent systems of boiler-firing for the 

prevention of smoke, by C. Bach, 

xxxiii. abs. 7. 
Special grate for using poor fuels, by 

Georges Alexis Godillot, xxxvii. abs. 

68. 
Mechanical stoking of steam-boilers, 

by James Nelson, xviii. 51; discus- 
sion, xviii. 41, 86, 107. 
Firing of steam-boilers economically 

considered, by J. A. Ramsay, xix. 

63; discussion, xix. 68. 



Mechanical stoking for colliery boilers, 
by Alexander "EUms, xxvii. 205; dis- 
cussion, xxvii. 209. 

Combustion of coal-eas to produce 
heat, by John Wallace, xxiii. 47; 
discussion, xxiii. 60, 112. 

f, — Strength of Materials, 

Remarks on rivetting, by William 
Boyd, xviii. 9 ; discussion, xviii. 3, 82. 

Experiments on rivetting with drilled 
and punched holes, and hand and 
power rivetting, committee appoin- 
ted, XX. 217; report, xxi. 67. 

g, — Testing Fuel, 

Use of mineral oils for fuel. Anon., 
xxxvi. abs. 46. 

Economical working of steam-boilers 
at collieries, by William Armstrong, 
jun., and W. J. Bird, Trans. Inst. 
M.E., i. 309; discussion, xxxviii. 223. 

Experiments on board the "Wear- 
dale," by T. W. Bunning, xviii. 105; 
discussion, xviii. 107. 

Experiments at Kcyham on the use of 
mixed Hartley and Welsh coals in 
marine boilers, I. report by Theo. 
Wood Bunning and Thomas Rich- 
ardson, xiv. 47; II. report by Theo. 
Wood Bunning and Thomas Rich- 
ardson, xiv. 58; discussion, xv. 43. 

Report of committee appointed to in- 
vestigate the smoke question, Octo- 
ber 24th, 1868, xviii. 37. 

Relative heating and economic values 
of round and small coals, by John 
Daglish, iv. 283; discussion, v. 10. 

Petroleum as fuel, by J. D'Allest, 
XXXV. abs. 22. 

Utilization of fire-damp, by C. Hilt, 
xxxvi. abs. 47. 

Direct - acting pumping - engine at 
Towneley colliery, with observations 
on the consumption of fuel in Corn- 
ish and other engines, by J. B. 
Simpson, xv. 157; discussion, xv. 
140, 294. 

Evaporative performance of stationary 
boilers, by Prof. R. R. Werner, 
xxxiii. abs. 77. 

h. — Wafer ana Treatment. 

Water for steam- boilers,by — Fineuse, 

xxxviii. abs. 60. 
Deterioration of boiler-plating from 

ferrous sulphate, by Dr. K. List, 

xxxiii. abs. 78. 
Action of zinc in boilers, by — Treve, 

xxxii. abs. 10. 

i. — Miscellaneous Fittings, 

New form of direct-acting spring 
safety-valve, by Thomas Adams, xxi. 
285. 
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Automatic feeding - pump. Anon., 

xxxvii. abg. 68. 
T7nderground engines Rupplied with 

Bteam from baxHi, by — Baure, xxxv. 

abs. 48. 
Codron safety-valve, by — Olry, xxxii. 

abs. 57. 



4. Steam-engines and Fittings. 

Mathematical theory of the Amsler 
planimeter, by W. Steadman Aldis, 
xxviii. 211. 

Cut-oflF slide-valves, by Andrew Bar- 
clay, XX. 175; discussion, xx. 176. 

Condensation in steam-pipes, by W. 
J. Bird, xxix. 7; discussion, xxix. 13. 

Comparative efficiency of non-conduct- 
ing coverincfs for boilers and steam- 
ripes, hj W. J. Bird, I. xxxi. 77; 
I. xxxii. 35; discussion, xxxi. 83; 
xxxii. 175. 

Present form of marine-engine used in 
the commercial navy of Great 
Britain, by Theo. Wood Bunning, 
xxiv. 105; discussion, xxiv. 124, 250, 
256. 

Accuracy of the equidistant plani- 
meter, by F. Giinther, xxxii. abs. 79. 

Comparison of the costs of several 
systems of transmitting motive 
power, by Jules Lauriol, xxxvi. aba. 
12. 

Transmission of power by steam, by 
J. R. Liddell and J. H. Merivale, 
xxxv. 159; discussion, xxxv. 162. 

MagnoHium carbonate as a non-con- 
ductor of heat, by E. Luttgen, 
xxxvii. abs. 42. 

Transmission of power by steam, by 
J. H. Merivale, xxxvi. 13; discus- 
sion, xxxvi. 27. 

Improved steam indicator, exhibited 
by D. P. Morison, xxix. 247. 

Distribution of the internal friction of 
engines, by Robert H. Thurston, 
xxxviii. abs. 36. 

Cooling of water of condensation by 
artificial ventilation, by Prof. — 
Wellner, xxxiii. abs. 1. 

Morton ejector-condenser, by W. O. 
Wood, xxiii. 165; discussion, xxiii. 
166. 



5. Compressed Air. 

Explosion of an air-receiver at Ryhope 
collierv. report of committee, xxxii. 
179. 

Report, of the committee appointed to 
inquire into the explosion of an air- 
receiver at Ryhope colliery, by M. 
Walton Brown, xxxvii. 197; dis- 
cussion, .xxxvii. 213: xxxviii. 7. 

Historical resume of the Channel Tun- 



nel and of the transport of power, 
by Daniel Colladon, xxxiii. abs. 47. 

Application of machines worked by 
compressed-air in the collieries A 
Sarslongchamps and Bouvy, Saint- 
vaast, Belgium, by F. L. Comet, 
translated by John Daglish, xxi. 
199; discussion, xxi. 217; xxii. 21, 
30, 72. 

Wet air-compressor with paraboUc 
columns, by G. Hanarte, xxxii. abe. 
83. 

Danger attending the use of light 
mineral oils for lubricating air-com- 
pressing machinery, by John Mori- 
son, xxxviii. 3; discussion, xxxviii. 7. 

Refrigerating machinery, by E. 
Schottler, xxxiii. abs. 88. 

Regenerators for air-engines, by — 
Schroeter, xxxiii. abs. 88. 

Air-compressors : loss of pressure from 
friction of air in pipes, by E. Stock- 
alper, xxxi. abs. 29. 

Description of air-compressing machin- 
ery as applied to underground haul- 
age, etc., at Ryhope colliery, by W. 
N. Taylor, xxi. 73; discussion, xxi. 
80; xxii. 21, 30, 72. 



6. Electric Generators, Motors, etc. 

Experiments with electric and gas- 
light in a Munich theatre. Anon., 
xxxiii. abs. 90. 

Pelton high-pressure water-wheel and 
dynamos on the Comstock, Anon., 
xxxviii. abs. 20. 

Electric gin, Peronniere colliery, by 

— Bague and — Charousset, xxxii. 
abs. 14. 

Transmission of power by electricity, 

by — Baure, xxxi. abs. 9. 
Electric gin, Peronniere colliery, by 

— (Charousset, xxxi. abs. 10. 
Transmission of power by electricity 

at Peronniere colliery, by — Cha- 
rousset, xxxiii. abs. 83. 
Transmission of power by electricity, 

by — Deprez, xxxii. abs. 28. 
Electric light at the Gradenberg 

works, by Prof. Josef v. Ehren- 

werth, xxxiii. abs. 96. 
Transmission of power by electricity 

at the Blanzy mines, by — Graillot, 

xxxii. abs. 13. 
Transmission of power by electricity 

at the Blanzy mines, by — Mathet, 

xxxi. abs. 9. 
Electrical machinery in mines, by F. 

Poech, xxxiii. abs. 71. 
Transmission of power by electricity, 

by Frank J. Spra^e, xxxviii. abe. 35. 
Principles of electric lighting, and the 

construction and arrangement of 

electric-light apparatus, by Sydney 

F. Walker, xxxiv. 3; discussion, 

xxxiv. 62. 
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7. Wateb Besebyoibs^ etc. 

Project for supplying Newcastle-upon- 
Tyne, Gateshead, and other towns 
and villages in Tynedale with water 
from the Northumberland Lakes dis- 
trict, by T. J. Bewick, xxiv. 85; dis- 
cussion, xxiv. 90. 

Supply of pure water and motive 
power to. centres of population, by 
David Bums, xxviii. 173 ; discussion, 
xxviii. 180. 

Hury reservoir, by William Gunn, 
xxxiv. 255. 

Supplying Newcastle and district with 
water from Lake UUeswater, by R. 
S. Newall, xxiv. 49 ; discussion, xxiv. 
54. 

Hury reservoir, by W. H. C. Stanford, 
xxxiv. 258. 

8. Htdbatjlic Motobs, etc. 
Pelt on high-pressure water-wheel and 



dynamos on the Comstock, Anon., 
xxxviii. abs. 20. 

Hydraulic motors in the Saxon silver- 
mines, by Gustav Hahn, xxiii. abs. 
79. 

Comparison of the costd of several 
systems of transmitting motivp 
power, by Jules Lauriol, 2ucxvi. abs. 
12. 

9. Otheb Poweb Genebatobs. 

Experimental notes on the Otto gas- 
engine, by Fran9ois • Sinigaglia, 
xxxii. abs. 54. 

10. Miscellaneous Machinebt and 

Tools. 

Teeth of wheels: improved method of 
approximating to true epicycloidal 
forms by circular arcs, by Thomas 
Roberts, xxi. 271. 



XV.— ELECTRICAL 

Lightningin Tanfield Moor colliery, 
by T. W. Bunning, xxx. 31 ; dis- 
cussion, XXX, 35. 

Discharge of lightning at Kimbles- 
worth colliery, July 12th, 1880, by 
John Daglish, xxx. 129; discussion, 
xxx. 130." 

Magnetic bricks, by Dr. — Kobald, 
xxxiii. abs. 54. 



INVESTIGATIONS. 

Lightning in the pit at West Thornley 
colliery, on December 11th, 1883, by 
Heniy Whit^, xxxiii. 81; discussion, 
xxxiii. 83. 

Further discharge of lightning at the 
West Thornley collieiy. Tow Law, 
October 2l8t, 1886, by Henrjr White, 
xicxvi. 47; discussion, xxxvi. 49, 86. 

Coating for telegraph wires, by C. 
Wideman, xxxiii. abs. 45. 



XVI.— NAVIGATION. 



Courrieres collieries, Harnes shipping 

basin and wharf, Pas-de-Calais, 

France, xxvii. 274. 
Canalisation of the Seine, by — 

Bouquet de la Grye, xxxii. abs. 11. 
Anzin coal-staiths, Nord, France, by 

J. Deprez, xxxii. abs. 82. 
Endless rope for unloading boats, by 

V. Dujarain, xxxiii. abs. 81. 
Bruay coal-staiths, Nord, France, by 

E. J. Fougerat, xxxii. abs. 81. 
Rivers, ports, and harbours of the 

Great Northern coal-field, with a 

Slan, hj Thomas Young Hall, x. 41 ; 
iscussion, X. 73. 

XVn.— SURFACE 

Mode of conveying minerals by wire 
tramway, by Emerson Bainbridge, 
XX. 3. 

Pneumatic despatch tube between 
London and Paris, by — Berlier, 
xxxiv. abs. 41. 

Aerial wire-rope tramways in Hun- 
gary, by — Bochet and — Lebreton, 
XXXV. abs. 70. 

Suspended centering for bridges, by — 
Garran, xxxii. abs. 81. 



Sea in the interior of Algiers, Africa, 
by A. Hauet, xxxiii. abs. 43. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Mar ley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

Projected international communica- 
tion in the north and east of Europe, 
through the new harbour of Flush- 
ing, at the mouth of the Scheldt, 
Holland, by Wm. T. Mulvany, xxiv. 
217. 

Canalization of the Seine, by Edmond 
Roy, xxxii. abs. 11. 

TRANSPORT. 

Resistance to traction on roads, by 
Rudolph Hering, xxxii. abs. 83. 

Beer wire-rope way, by Charles Raoult, 
xxxviii. abs. 23. 

Wire-rope w^y at Gottessegen m.ine, 
by O. S. C. Sachs, xxxvii. abs. 19. 

Improvements in wire-rope ways, by J. 
Spren^er, xxxviii. abs. 10. 

Description of different systems of 
opening bridges, by Charles Wawn, 
xxii. 61; discussion, xxii. 72, 152. 

16 
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XVIIL-BAILWAYS AND TRAHWAYS. 



Diijoiir mode of working and locking 
switches by a single lever, Anon., 
xxxiii. abs. 40. 

Reform of permanent way, by Charles 
Bergeron, xxxiii. abs. 43. 

Hot-water locomotives, by — Dn Bous- 
quet, — Flourens and — Hirsch, 
xxxiii. abs. 45. 

Leblanc and Loiseau safety gear in- 
dicating position of a train upon the 
line, by — Brossard de Corbigny, 
xxxiii. abs. 3. 

Endless chain-haulage in Spain, by 
George Lee, xxxiii. 187; discussion, 
xxxiii. 212. 

Endless chain in Spain, by George Lee, 
xxxvii. 81. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 



lor and N". Wood, xii. 149; discus- 
sion, xiii. 42. 
Boiling stock on French railways, 1883, 

Official, xxxiii. abs. 4. 
French railway statistics, 1881 and 

1882, Official, xxxiii. abs. 5. 
Wire-rope haulage and its application 

to mining, by Frank C. Roberts, 

xxxviii. abs. 70. 
Various systems of steam tramway 

carriages in Belgium and the 

Rhenish provinces, by — Worms de 

Romilly, xxxiii. abs. 97. 
Dufour compensating-lever for railway 

signals, by — Schlemmer, xxxiii. 

abs. 70. 
Development of railways, by Paul 

Trasenster, xxxiii. abs. 83. 
Wenger compressed-air brake, by — 

Vicaire, xxxii. abs. 66. 



XIX.— ADMINISTRATION AND STATISTICS. 



1. General. 

Bureau of mines and mining, etc., in 
the United States, by — Belford, 
xxxi. abs. 16. 

2. Ambulance. 

Miners' stretcher, by Dr. — Dujol, 
xxxiii. abs. 83. 

3. Customs Duties. 

Report of a committee of the Chamber 
of Deputies, France, on the import 
coal-duty, by Louis Legrand, xxxi. 
abs. 15. 

4. Laboub Conditions, Wages, etc. 

Inquiry into the condition of the Bel- 
gian miners. Anon., xxxvi. abs. 29. 

Physical and moral condition of work- 
men employed in large establish- 
ments, by H. de Lagrene, xxxiii. 
abs. 3. 

Wages in Prussian mines. Official, 
xxxviii. abs. 65. 

5. Legislation. 

Mining regulations of Belgium, 1884, 
translated by M. Walton Brown, 
xxxiv. 265; discussion, xxxiv. 295. 

Regulations for the management of 
fiery mines in Prussia, translated by 
M. Walton Brown, xxxv. 167; dis- 
cussion, XXXV. 171. 

Mining records and the Mining Record 
Office of Great Britain, and the Coal 
and Metalliferous Mines Acts, 1872, 
and their application in India, by 
T. W. H. Hughes, xxxii. abs. 3. 



Rules for fiery mines, Loire, France, 
Official, xxxi. abs. 16. 

Rules for fiery mines, Nord and Pas- 
de-Calais, France, Official, xxxi. abs. 
15. 

Industrial legislation, France, by 
Georges Salomon, xxxii. abs. 11. 

6. Local Rating of Mines, etc. 

Rating of coal-mines, by G. C. Green- 
well, xiv. 93; discussion, xiv. 92, 
101, 135. 

Remarks on Mr. Hedley's paper on the 
" Valuation of mines for the purpose 
of local taxation," by G. C. Green- 
well, iLxiii. 145; discussion, xxiii. 
146, 154. 

Valuation of mines for the purpose of 
local taxation, by Thomas Fenwick 
Hedley, xxiii. 117; discussion, xxiii. 
131, 139, 145, 154. 

Supplementary paper on the valuation 
of mines for the purpose of local 
taxation, by Thomas Fenwick Hed- 
ley, xxiii. 137 ; discussion, xxiii. 139, 
145, 154. 

7. Mabket Prices. 

Prices of coal and coke at St. Etienne, 

France, Anon., xxxii. abs. 12; xxxiT. 

abs. 50; xxxvi. 3. 
Prices of coal and coke in the Rive-de- 

Gier, France, Anon., xxxvi. abs. 28. 
Mining crisis in Belgium, by E. Haveu 

(E. Harze), xxxvi. abs. 30. 

8. Mining Tenubes and Royalties. 

9. Relief Funds, Old Age Pensions, 

Trades Unions, etc. 
Life assurance, by L. Badon-Paecal, 
xxxiii. abs. 82. 
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Oaisses de prevoyance or national 
miners' relief funds of Belg-ium, by 
David P. Morison, xiii. 57; further 
remarks, xiv. 39; discussion, xiii. 
41, 103, 157; xiv. 69. 

10. Sanitation and Diseases of 

WOBKMEN. 



Miner's ansemia, by Dr. 
xxxii. abs. 52. 

11. Statistics. 



Fabre, 



a. — General. 

World's production of lead, 1881, 

Anon., xxxii. abs. 62. 
Coal-fields and coal-production of the 

world, by Conrad Blomeke, xxxvii. 

abs. 78. 
Statistics of coal, iron, etc., through- 
out the world, by Paul Trasenster, 

xxxii. abs. 31. 
% Mineral statistics of the world, 1860 to 

1882, by Paul Trasenster, xxxiii. 

abs. 84. 

h. — Great Britain. 

lioss of life in coal-mines, by W. J. 
Bird, XXXV. 71 ; discussion, xxxv. 101. 

Coal statistics from the mines inspec- 
tors' reports, from 1851 to 1881, with 
an abstract of the inspectors' re- 
marks for 1881, by Theo. Wood Bun- 
nin^, I. statistics relating to coal- 
mining, xxxii. app. 1; II. extracts 
from mines inspectx)rs' reports, xxxii. 
app. 3; in. production of coal, 
xxxii. app. 13; IV. abstracts from 
the mines inspectors' reports for 
1881, xxxii. app. 15. 

Ten years' mineral statistics of the 
United Kingdom, 1861 to 1870, by 
W. F. Howard, xxi. 161 ; discussion, 
xxi. 198. 

Coal-mining, etc., in Northumberland 
and Durham, by J. Marley, J. Tay- 
lor and N. Wood, xii. 149; discus- 
sion, xiii. 42. 

c. — Europe. 

A ustro-Hungary . 

Mining production, 1881, Official, 

xxxii. abs. 73. 
Mining industry, 1881, Official, xxxii. 

abs. 75. 

Belgium. 

Statistics of coal-mining, 1831 to 1880, 

by Emil Harze, xxxv. abs. 4. 
Statistics of metalliferous mining and 

metallurgy, 1841 to 1880, Official, 

xxxv. abs. 46. 
Statistics of mining, metallurgy, etc.. 

Official, 1881 and 1882, xxxv. abs. 43; 



1883, xxxv. abs. 66; 1884 and 1885, 
xxxviii. abs. 57. 
Statistics of the Hainaut coal-field, 
1870 to 1879, by — Pinel, xxxi. abs. 
4. 

France. 

Mineral statistics, 1884, by P. Desbief, 
xxxv. abs. 2. 

Production and consumption of coal, 
by T. Y. Hall, vi. 49; discussion, 
vii. 2, 30. 

Statistics of the Rive-de-Gier coal- 
field, 1873 to 1879, by — Meurgey, 
xxxi. abs. 2. 

Mineral statistics. Official, 1879, xxxi. 
abs. 34; 1880, xxxii. abs. 36. 

Statistical information on the coal- 
fields of the north of France, by E. 
Vuillemin, xxvii. 163. 

Profits of French collieries, 1880, by E. 
Vuillemin, xxxii. abs. 39. 

Germany. 

Mineral and smelting works produc- 
tion of the German Empire, 1881, 

Official, xxxii. abs. 61. 
Mineral statistics of the German 

Empire, 1887 and 1888, Official, 

xxxviii. abs. 33. 
Mining, smelting and salt-production 

of Bavaria, 1881, Official, xxxii. abs. 

58. 
Mining industries of Clausthal, 1884, 

Anon., xxxiv. abs. 66. 
Mining produce of the districts of 

Dortmund, Hanover, Westphalia 

and Rhenish Prussia, Official, 1883, 

xxxiv. abs. 1; 1884, xxxiv. abs. 53; 

1885, xxxv. abs. 38; 1886, xxxvi. abs. 

39; 1887, xxxvii. abs. 52; 1888, 

xxxviii. abs. 37. 
Mining production of the Grand 

Duchy of Hesse, 1881 and 1882, by — 

Tecklenberg, xxxii. abs. 74. 
Mining industry of Prussia, 1879 and 

1880, Official, xxxi. abs. 1. 
Mining accidents in Prussia, 1881, 

Official, xxxii. abs. 23. 
Mineral production of Prussia, 1881, 

Official, xxxii. abs. 26. 
Working of Prussian mines, 1881, 

Official, xxxii. abs. 68. 
Saarbnick coal-field, 1744 to 1878, by 

A. Hasslacher, xxxi. abs. 36. 
Mineral statistics of the kingdom of 

Saxony, Official, 1879, xxxi. abs. 2; 

1880, xxxi. abs. 36. 

Italy. 

Mining industries, by Jean Beco and 
Leon Thonard, xxxii. abs. 37. 

Portugal. 

Mineral statistics, 1866 to 1876, by — 
Coignet, xxxii. abs. 9. 
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MiiiiTal statisticH of HiiKHia uiid Fin- 
lund, 1SH2. Anon., xxxiii. ubfl. '.i4. 

Iron-prod iK't ion. 1hh2, hj 0. dv Cuy- 
por. xxxiii. al)H. SO. 

^'raiiffinnria. 

2Swodit«h mineral statiHticH. If^fi and 
18H7, by Kvfj. Svedniurk, xxxviii. 
abH. 40. 

Importation of Hritish coul and coke 

to Bilbao. 1S7S to l'^'<2. Anon., xxxii. 

abs. H2. 
SpuniHli minoH. Anon., 1HS3, xxxv. abs. ' 

28; 1H84. xxxv. abn. 6(). 
Mineral and metallurgical HtatiHtics. 

1871 to 1875, by — Coignt^t, xxxii. 

abs. 7. 
Production of ([uicksilvcr in Spain 

and United States, by J. G. H., 

xxxvii. abs. 38. 
Mining statistics, 1880, Official, xxxii. . 

abs. 49. I 

Mineral imports and exports, Official, 

1882. xxxiii. abs. 4; 188:J, xxxiv. abs. 

38. 

(f. — A-^ia. 

«'. — Africa. 

f . — Annrira. 

Cfnh: 
Copper, Anon., xxxii. abs. 51. 

Xova Sattia. 

Mineral produce, by Edwin Gilpin, 

xxxii. ans. 84. 
Mining. 1884, by Edwin Gilpin, jun., 

xxxiv. abs. 74. 



rutted Sia4t» of America, 

Pn>duction of quicksilver in Spftia 

T'nited States, by J. G. H., 

abs. 38. 
Statistical notes on the coal and 

production, by T. Y. Hall, iv^ 
Gold and silver, by Clarence 

xxxiii. abs. 61. 
Coal in Illinois, 1885, by John S. 

xxxv. abs. 32. 
Anthracite coal-reg^ona of Peaiii^^ 

vania, by the American ina p e cU m i ^ 

mines, xxxiii. abs. 42. 

g. — A usiralana. 

New Caledonia. 
Mining, by — Groissillej xxxvi. abi. 

Victoria. 

Mineral statistics, 1884, by J. fJ] 
Levien, xxxv. abs. 16. 

12. Tbanbpokt and CHABOak 

13. WXIOHTS AND MxABXTSn. 

Hemarks upon and illustrations tn^ 
various authorities showing ttt? 
inconveniences arising^ from thi'l 
variety of weights and meaning: 
formerly and still used in the nortfepi 
em coal-field. Great Britain, "hf 
William Green, jun., xix. 177. 

14. Patknts. 

Description of patents connected wA' 
mining operations, by Theo. Wopd. 
Bunning, discussion, xvii. 32, 54;. 
1866, xvii. app. I.; 1867 and 188B^«f| 
xviii. app. I.; 1869, ziz. app. 89; '-'j 
1870, XX. app. 9; 1871, zxi. app. 9:. 
1872. xxii. app. 9; 1873, zxiii. app^ 
9; 1874, zxiv. app. 9; 1876, ZXT. 
app. 9. 
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